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(54) DISPLAY DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
in which lowering of display quality such as crosstalk is 
suppressed and further which is driven with high voltage 
while retaining conventional TFT characteristics. 
SOLUTION: On each display element, a first data signal 
line 1 is connected to a first data electrode 6 via a first 
TFT 4, and a second data signal line 2 is connected to a 
second data electrode 7 via a second TFT 5. 
Capacitance values of a first parasitic capacitance 
formed between the first data electrode 6 and the first 
data signal line 1, a second parasitic capacitance formed 
between the first data electrode 6 and the second data 
signal line 2, a third parasitic capacitance formed 
between the second data electrode 7 and the first data 
signal line 1, and a fourth parasitic capacitance formed 
between the second data electrode 7 and the second 
data signal line 2 are set to be nearly equal among 
themselves. A relationship of electric potentials between A 
the first and second data signal lines 1, 2 is set so as to 

make each potential be a counter potential of the other potential taking a gradation potential of 
the case, in which a potential difference between the data electrodes 6, 7 is set to be 0 V, as a 
standard. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the display which displays when at least one side has the dielectric matter layer pinched 
between the substrate of a transparent pair, and the substrate of the above-mentioned pair and 
impresses electric field in general parallel to a substrate to the above-mentioned dielectric 
matter layer, 

The 1 st data electrode for each display device by which two or more arrangement was carried 
out to impress electric field to the shape of a matrix at the above-mentioned dielectric matter 
layer, and the 2nd data electrode, The 1st TFT and 2nd TFT which are switched by the signal 
from a common scan signal line, While being formed from the 1st data signal line and the 2nd 
data signal line which supply a data signal to each of the data electrode of the above 1st, and 
the 2nd data electrode through the 1 st TFT and 2nd TFT, 

The 1 st parasitic capacitance formed between the data electrode of the above 1 st, and the data 
signal line of the above 1st, The 2nd parasitic capacitance formed between the data electrode of 
the above 1 st, and the data signal line of the above 2nd, The capacity value of the 3rd parasitic 
capacitance formed between the data electrode of the above 2nd and the data signal line of the 
above 1st and the 4th parasitic capacitance formed between the data electrode of the above 
2nd and the data signal line of the above 2nd spreads abbreviation etc., and is set up, 
The relation of the potential of the data signal line of the above 1 st when writing in to the 
above-mentioned display device and the data signal line of the above 2nd is a display 
characterized by being reverse potential on the basis of the gradation potential when setting the 
data electrode of the above 1 st, and the 2nd data [ of the above ] inter-electrode potential 
difference to OV. 
[Claim 2] 

While the above 1st, the 2nd data signal line and the above 1st, and the 2nd data electrode serve 
as another layer arrangement through the layer insulation layer, and seeing, and the 1st, 2nd data 
signal line and the 1 st, and 2nd data electrodes cross and arranging them from the substrate 
side normal, 

The display according to claim 1 characterized by making equal area of the crossover field of the 
1st data electrode and the 1st data signal line, area of the crossover field of the 1st data 
electrode and the 2nd data signal line, area of the crossover field of the 2nd data electrode and 
the 1 st data signal line, and area of the crossover field of the 2nd data electrode and the 2nd 
data signal line. 
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[Claim 3] 

Furthermore, the auxiliary capacity line is formed, 

The display according to claim 1 or 2 characterized by forming the 1st auxiliary capacity formed 
between the data electrode of the above 1 st, and the above-mentioned auxiliary capacity line, 
and the 2nd auxiliary capacity formed between the data electrode of the above 2nd, and the 
above-mentioned auxiliary capacity line. 
[Claim 4] 

The display according to claim 3 characterized by the thing on which the capacity value of the 
auxiliary capacity of the above 1st and the auxiliary capacity of the above 2nd spreads 
. abbreviation etc., and which is set up. 
[Claim5] 

A display given in claim 1 thru/or any of 4 they are. [ to which capacity value of the 5th parasitic 
capacitance formed between the above-mentioned scan signal line and the data electrode of the 
above 1st, and the above-mentioned scan signal line and the 6th parasitic capacitance formed 
between the data electrodes of the above 2nd is characterized by the thing which spread 
abbreviation etc., and which is set up ] 
[Claim 6] 

The display according to claim 5 with which capacity value of the 1 st parasitic capacitance of 
the above thru/or the 4th parasitic capacitance is characterized by being larger than the 
capacity value of the 5th parasitic capacitance of the above, and the 6th parasitic capacitance. 
[Claim 7] 

A display given in claim 1 thru/or any of 6 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium from which a refractive index changes 
in proportion to the 2nd order of electric field ] 
[Claim 8] 

A display given in claim 1 thru/or any of 6 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium containing the liquid crystallinity 
matter ] 
[Claim 9] 

A display given in claim 1 thru/or any of 6 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium containing a polar molecule ] 
[Claim 10] 

A display given in claim 1 thru/or any of 6 they are. [ which is characterized by the above- 
mentioned dielectric matter layer containing the medium from which optical anisotropy changes 
by impressing electric field ] 
[Claim 11] 

The display according to claim 10 with which the above-mentioned medium is characterized by 
showing the optical isotropy at the time of no electric-field impressing, and showing optical 
anisotropy by impressing electric field. 
[Claim 12] 

The display according to claim 10 with which the above-mentioned medium is characterized by 
showing optical anisotropy at the time of no electric-field impressing, and showing the optical 
isotropy by impressing electric field. 
[Claim 13] 

The molecule which constitutes the above-mentioned medium is a display according to claim 10 
characterized by order structure changing by having the order structure below optical 
wavelength and impressing an electrical potential difference at the time of electrical-potential- 
difference impression or no electrical-potential-difference impressing. 
[Claim 14] 

The display according to claim 10 with which the above-mentioned medium is characterized by 
having the order structure which shows cubic symmetric property. 
[Claim 15] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
molecule in which a cubic phase or a smectic D phase is shown. 
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[Claim 16] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
liquid crystal micro emulsion. 
[Claim 1 7] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
lyotropic liquid crystal in which a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase is shown. 
[Claim 18] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
liquid crystal particle dispersed system which shows a micell phase, an inverted micelle phase, a 
sponge phase, or a cubic phase. 
[Claim 19] 

The display according to claim 10 characterized by the above-mentioned medium consisting of 
DIN DORIMA. 
[Claim 20] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
molecule in which a cholesteric blue phase is shown. 
[Claim 21] 

The display according to claim 10 characterized by the above-mentioned medium consisting of a 
molecule in which a smectic blue phase is shown. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the high display of the display grace which a high-voltage drive is 
possible, and is equipped with a high-speed response characteristic and a wide—field-of-view 
property, and does not have a cross talk about a horizontal electric-field method. 
[Background of the Invention] 
[0002] 

The liquid crystal display component has the advantage that a light weight and power 
consumption are small, with the thin shape also in various display devices. For this reason, it is 
widely used for the image display device with which information terminals, such as OA (Office 
Automation) devices, such as image display devices, such as television and a monitor, and a word 
processor, a personal computer, a video camera, a digital camera, and a cellular phone, etc. are 
equipped. 
[0003] 

The Twisted Nematic (TN) mode using the former, for example, a nematic liquid crystal, as a 
liquid crystal display* method of a liquid crystal display component, a display mode, a polymer 
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dispersed liquid crystal display mode using a ferroelectric liquid crystal (FLC) or 
antiferroelectricity liquid crystal (AFLC), etc. are known. Moreover, the horizontal electric-field 
method (IPS) which impresses horizontal electric field to a liquid crystal layer to a substrate 
front face in addition to these is learned. 
[0004] 

The liquid crystal display component in TN mode is put in practical use from the former among 
these liquid crystal display methods. However, the liquid crystal display component using TN 
mode has a fault, like an angle of visibility with a slow response is narrow, and these faults serve 
as big hindrance, when exceeding CRT (cathode ray tube). 

[0005] °° 
Moreover, although the display mode using FLC or AFLC has a quick response and it has the 
advantage that an angle of visibility is large, there is a big fault in respect of shock-proof nature, 
the temperature characteristic, etc., and by the time it is put in practical use widely, it will not 
have resulted. 
[0006] 

Furthermore, although the polymer dispersed liquid crystal display mode using light scattering 
does not need a polarizing plate but a daylight display is possible, when viewing-angle control by 
the phase plate cannot be performed in essence, it has the technical problem in respect of the 
response characteristic, and there is few predominance over TN mode. 
[0007] 

Each of these means of displaying is in the condition that the liquid crystal molecule aligned in 
the fixed direction, and since how for it to be visible with the include angle to a liquid crystal 
molecule differs, they has a viewing-angle limit. Moreover, each of these means of displaying 
uses rotation of the liquid crystal molecule by electric-field impression, and since they rotates 
[ with all of ], with a liquid crystal molecule aligned, a response takes time amount to them. In 
addition, in the case of the display mode using FLC or AFLC, in respect of a speed of response 
or an angle of visibility, it is advantageous, but the irreversible orientation destruction by external 
force poses a problem. 
[0008] 

On the other hand, the means of displaying by the electronic polarization using the secondary 
electro-optical effect is proposed to these means of displaying using rotation of the liquid crystal 
molecule by electric-field impression. 
[0009] 

The electro-optical effect is the phenomenon in which the refractive index of the matter 
changes with external electric fields. There are effectiveness proportional to primary [ of electric 
field ] and effectiveness proportional to secondary in the electro-optical effect, and it is called 
the Pockels effect and the Kerr effect, respectively. Application to a high-speed optical shutter 
is advanced early, and especially the Kerr effect that is the secondary electro-optical effect is 
put in practical use in the special measuring machine machine. 
[0010] 

The Kerr effect was discovered by J.Kerr (car) in 1875, and organic liquids, such as a 
nitrobenzene and a carbon disulfide, are known until now as an ingredient in which the Kerr 
effect is shown. These ingredients are used for high field strength measurement of the above 
mentioned optical shutter, a light modulation element, an optical polarizing element, or a power 
cable etc., for example. 
[0011] 

Then, having a Kerr constant with a big liquid crystal ingredient is shown, a light modulation 
element, an optical deflection component, and basic examination further turned to optical- 
integrated-circuit application are performed, and the liquid crystal compound in which the Kerr 
constant exceeding 200 times of said nitrobenzene is shown is also reported. 
[0012] 

The application to the display of the Kerr effect is beginning to be considered in such a situation. 
Since the Kerr effect is proportional to secondary [ of electric field ], when a low-battery drive 
can be relatively expected as compared with the Pockels effect proportional to primary [ of 
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electric field ], in order to show the response characteristic of several several microseconds - 
mm second, the application to a high-speed response display is essentially expected. 
[0013] 

For example, the display equipped with the medium which contains the polar molecule of a 
direction phase state — at least one side was pinched between the substrate of a transparent 
pair and the substrate of the above-mentioned pair — in the patent reference 1 as a display 
which used the Kerr effect, the polarizing plate arranged in the outside of one [ at least ] 
substrate among the substrates of the above-mentioned pair, and the electric-field impression 
means for impressing electric field to the above-mentioned medium is indicated. . 
[0014] 

The configuration in the conventional horizontal electric^field method is explained below with 

reference to drawing 16 and drawing 1 7 . 

[0015] 

In the case of the display which adopts a horizontal electric^field method, as shown in drawing 
17 , the dielectric matter layer 103 is pinched between two glass substrates 101,102, and liquid 
crystal (not shown) is enclosed with this dielectric matter layer 103. 
[0016] 

Moreover, opposite arrangement of the data electrode 104 and the common electrode 105 for 
impressing electric field to the dielectric matter layer 103 is carried out mutually at the opposed 
face with the substrate 102 in a substrate 101. Moreover, the insulator layer 106 is formed 
between the data electrode 104 and the common electrode 105. Furthermore, with the opposed 
face of both substrates in a substrate 101,102, the field of the opposite side is equipped with the 
polarizing plate 107,108, respectively. And this indicating equipment displays by changing the 
direction of orientation of the liquid crystal in the dielectric matter layer 1 03 by the electric field 
formed by impressing an electrical potential difference between the data electrode 104 and the 
common electrode 105. 
[001 7] 

moreover, when performing the active drive which used TFT (Thin Film Transistor) for the 
switching element in the above-mentioned indicating equipment, it is shown in drawing 16 — as 
— the data electrode 104 — the drain electrode of TFT109 — the data signal line 110 — the 
source electrode of TFT109 — moreover, the scan signal line 1 1 1 is connected to the gate 
electrode of TFT109, respectively. Furthermore, the common electrode 105 is connected to the 
common signal line 112. In the above-mentioned configuration, an active drive is attained by 
inputting a signal into each signal line. 
[0018] 

Moreover, when the equal circuit for 1 pixel of the above-mentioned display is shown, it comes 
to be shown in drawing 18 . That is, the display capacity 120 exists between TFT109 and the 
common signal line 1 12. This display capacity 120 is a capacity which exists between the data 
electrode 104 and the common electrode 105. Furthermore, parasitic capacitance (capacity 
which exists between the data electrode 104 and the data signal line 110) 121 exists between 
TFT109 and the data signal line 110, and parasitic capacitance (capacity which exists between 
the data electrode 104 and the scan signal line 111) 122 exists between TFT109 and the scan 
signal line 111. 

[Patent reference 1] JP,2001-249363,A (open day 2001 year 9 month 14 day) 
[Patent reference 2] JP,1 1-183937,A (open day 1999 year 7 month 9 day) 
[Patent reference 3] JP,63-21907,B (public notice day 1988 year 5 month 10 day) 
[Nonpatent literature 1] Saito 1 **, **** Michio, "the thermodynamics of the new thermotropic 
liquid crystal which is isotropy optically", liquid crystal, the 5th volume, No. 1, p.20 2001 [ -27 
or] 

[Nonpatent literature 2] Yamamoto **. a "liquid crystal micro emulsion", liquid crystal, the 4th 
volume, No. 3, p.248 2000 [ -254 or ] 

[Nonpatent literature 3] Shiroishi The application to Yukie, and palladium nano particle- 
preparation and the guest-host mode liquid crystal display component which protected by four 
persons and "liquid crystal molecule outside", macromolecule collected works, Vol.59, No.12, 
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p.753 December, 2002 [ -759 or ] 

[Nonpatent literature 4] "Handbook of Liquid Crystals", Vol.1, p.484-485, Wiley-VCH, 1998 
[Nonpatent literature 5] Yonetani **, "a nano structure liquid crystal phase being explored by 
the molecular simulation", liquid crystal, the 7th volume, No. 3, p.238 2003 [ -245 or ] 
[Nonpatent literature 6] "Handbook of Liquid Crystals", Vol.2B, p.887-900, Wiley-VCH, 1998 
[Nonpatent literature 7] Yamamoto **, a "1st time [ of a liquid crystal science experiment 
lecture ]:: [ identification / of a liquid crystal phase ] (4) lyotropic liquid crystal", liquid crystal, 
the 6th volume, No. 1 , p.72-82 

[Nonpatent literature 8] Eric Grelet, outside trinominal "Structural Investigations on Smectic 
Blue Phases". PHYSICAL REVIEW LETTERS, The American Physical SSciety, 23 APRIL 2001. 
VOLUME 86, NUMBER 1 7. p.3791 -3794 

[Nonpatent literature 9] Shiro Matsumoto, outside trinominal "Fine droplets of liquid crystals in a 
transparent polymer and their response to an electric field", 1996. Appl.Phys.Lett. Vol.69, 
p.1 044-1 046 

[Nonpatent literature 10] Norihiro Mizoshita. Kenji Hanabusa. "Takashi Kato Fast and High- 
Contrast Elecro-optical Switching of Liquid-Crystalline Physical Gels:Formation of Oriented 
Microphase-Separated Structures" and Advanced Functional Materials, APRIL 2003. Vol.13, 
No.4, p313-317 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0019] 

However, the following problems arise with the above-mentioned conventional configuration. 
[0020] 

That is, it poses a problem that the parasitic capacitance 121 formed between the data signal 
line 1 10 and the data electrode 104 causes deterioration of display grace, such as a cross talk 
generated in the direction which met the data signal line 1 10. It is as follows when the generating 
principle of this cross talk is explained. 
[0021] 

When TFT109 turns on, an electrical potential difference is impressed, and the dielectric matter 
layer 103 is based on holding the electrical potential difference when TFT109 turns off. 
[0022] 

However, since the writing to the pixel connected to other scan signal lines 1 1 1 is performed 
even if it is the period which TFT109 in this pixel turns off to the pixel connected to a certain 
scan signal line 111, the potential of the data signal line 1 10 is changed at any time. And the 
potential of the data electrode 104 which is another capacity edge of parasitic capacitance 121 
is changed by changing the potential of the data signal line 110 which is one capacity edge of 
parasitic capacitance 121. 
[0023] 

Since the data electrode 104 is also the capacity edge of the display capacity 120 at this time, 
the potential currently impressed to the dielectric matter layer 103 in a viewing area, i.e., the 
field between the data electrode 104 and the common electrode 105, will be changed. This 
amount of fluctuation becomes so remarkable that the magnitude of parasitic capacitance 121 is 
large to the magnitude of the display capacity 1 20. 
[0024] 

Furthermore, by the side (side which shares the scan signal line 111) which does not share the 
data signal line 1 10, although the same potential fluctuation is shown in the side which shares 
the data signal line 110 between the adjoining pixels, since the signals of the data signal line 110, 
i.e., potential fluctuation, differ, the amounts of potential fluctuation of the data electrode 104 
also differ. 
[0025] 

In the pixel from which the above-mentioned amount of potential fluctuation differs, since the 
gradation error produced by the above-mentioned potential fluctuation also has a difference, a 
cross talk will occur in the direction which met the data signal line. 
[0026] 
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Moreover, with the configuration of above-mentioned drawing 17 , since the data electrode 104 
and the common electrode 105 were formed in the same substrate 12, if it remained as it is, 
there was also a problem that a numerical aperture will fall. 
[0027] 

Furthermore, in order to take a large numerical aperture, if width of face between the data 
electrode 104 and the common electrodes 105 is made large, the impression field strength to the 
dielectric matter layer 103 will become weaker, and for compensating this, it is necessary to 
enlarge driver voltage. Moreover, high driver voltage may be needed from the property of the 
dielectric matter layer 103, and it is **. When rt was going to use high driver voltage according to 
such a demand, pressure-proofing of TFT was exceeded and there was also a problem that the 
active drive which used TFT could not be performed, with the above-mentioned conventional 
configuration. 
[0028] 

This invention is made in view of the above-mentioned trouble, and the purpose is in being able 
to control deterioration of display grace, such as a cross talk, and offering the display in which a 
high-voltage drive is possible with the conventional TFT property. 
[Means for Solving the Problem] 
[0029] 

In order that the display concerning this invention may solve the above-mentioned technical 
problem, the substrate of a pair at least with transparent one side, In the display which displays 
by having the dielectric matter layer pinched between the substrates of a top Norikazu pair, and 
impressing electric field in general parallel to a substrate to the above-mentioned dielectric 
matter layer The 1 st data electrode for each display device by which two or more arrangement 
was carried out to impress electric field to the shape of a matrix at the above-mentioned 
dielectric matter layer, and the 2nd data electrode, The 1 st TFT and 2nd TFT which are 
switched by the signal from a common scan signal line, While being formed from the 1 st data 
signal line and the 2nd data signal line which supply a data signal to each of the data electrode of 
the above 1st, and the 2nd data electrode through the 1st TFT and 2nd TFT The 1st parasitic 
capacitance formed between the data electrode of the above 1 st, and the data signal line of the 
above 1st, The 2nd parasitic capacitance formed between the data electrode of the above 1st, 
and the data signal line of the above 2nd, The 3rd parasitic capacitance formed between the data 
electrode of the above 2nd, and the data signal line of the above 1 st, And the capacity value of 
the 4th parasitic capacitance formed between the data electrode of the above 2nd and the data 
signal line of the above 2nd The relation of the potential of the data signal line of the above 1st 
when being set up and writing in to the above-mentioned display device and the data signal line 
of the above 2nd which spread abbreviation etc. It is characterized by being reverse potential on 
the basis of the gradation potential when setting the data electrode of the above 1st, and the 
2nd data [ of the above ] inter-electrode potential difference to 0V. 
[0030] 

The 1st data electrode for impressing electric field to the above-mentioned dielectric matter 
layer and the 2nd data electrode receive the writing of a data signal from the 1 st data signal line 
and the 2nd data signal line, respectively, in a non-writing in period, it is turning off the 1st TFT 
and 2nd TFT, and the potential of the 1 st data electrode and the 2nd data electrode is held. 
[0031] 

However, even if it is a non-writing in period over a certain display device, the potential of the 
1st data signal line and the 2nd data signal line is always changed for the writing to other display 
devices. And under the parasitic capacitance 1st between a data electrode and a data signal line, 
i.e., the above, and the effect of the 4th parasitic capacitance, potential fluctuation of the 1st 
data signal line and the 2nd data signal line fluctuates the maintenance potential of the 1st data 
electrode and the 2nd data electrode, and becomes the generating factor of a cross talk. 
[0032] 

On the other hand, according to the above-mentioned configuration, the capacity value of the 
above 1st thru/or the 4th parasitic capacitance is set up almost equally, and let relation of the 
potential of the 1 st data signal line and the 2nd data signal line be reverse potential on the basis 
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of the gradation potential when setting the 1 st data electrode and the 2nd data inter-electrode 

potential difference to OV. 

[0033] 

Here the 1 st parasitic capacitance and 2nd parasitic capacitance The 1 st data electrode is used 
as the common capacity edge. Previous charge fluctuation Mutually, a sign is reverse, since it 
becomes the same amount, it converges only among such parasitic capacitance and migration of 
the charge in the 1 st parasitic capacitance and 2nd parasitic capacitance does not affect the 
charge of display capacity (namely, the 1 st data electrode and 2nd data inter-electrode 
capacity). Similarly, the 3rd parasitic capacitance and 4th parasitic capacitance are using the 2nd 
data electrode as the common capacity e*cJge, since its sign is mutually reverse and previous 
charge fluctuation turns into the same amount, converge migration of the charge in the 3rd 
parasitic capacitance and 4th parasitic capacitance only among such parasitic capacitance, and 
do not affect the charge of display capacity. 
[0034] 

That is, since the charge change in parasitic capacitance generated by potential fluctuation of a 
data signal line does not affect the charge of display capacity, it becomes possible [ suppressing 
generating of a cross talk ]. 
[0035] 

Moreover, in the indicating equipment of the above-mentioned configuration, the data electrode 
of the above 1st and the 2nd data electrode can write in the data for a gradation display on the 
electrical potential difference which serves as relation of reverse potential on the basis of 
gradation potential in case the these data inter-electrode potential difference is set to 0V. For 
this reason, as compared with the write-in electrical potential difference to each of the 1 st data 
electrode and the 2nd data electrode, that twice as many electrical potential difference as this 
can be impressed to a dielectric matter layer. That is, even if it is the case where TFT and the 
data signal circuit of the same pressure-proofing as the former are used, it becomes possible to 
impress a twice [ over the past ] as many electrical potential difference as this to a dielectric 
matter layer. 
[0036] 

This generates the merit of being able to attain high numerical aperture-ization by enabling 
application of the ingredient which needs a high-voltage drive, or extending an inter-electrode 
gap (the 1 st and 2nd data electrode spacing) in the above-mentioned dielectric matter layer. 
[0037] 

Moreover, in the above-mentioned indicating equipment, the above 1st, the 2nd data signal line 
and the above 1st, and the 2nd data electrode serve as another layer arrangement through the 
layer insulation layer. While it sees, and the 1st, 2nd data signal line and the 1st, and 2nd data 
electrodes cross and are arranged from the substrate side normal The area of the crossover 
field of the 1st data electrode and the 1st data signal line, the area of the crossover field of the 
1 st data electrode and the 2nd data signal line, The area of the crossover field of the 2nd data 
electrode and the 1 st data signal line and the area of the crossover field of the 2nd data 
electrode and the 2nd data signal line can consider as the configuration made equal. 
[0038] 

According to the above-mentioned configuration, the area of the crossover field of the 1st data 
electrode and the 1st data signal line, Because the area of the crossover field of the 1st data 
electrode and the 2nd data signal line, the area of the crossover field of the 2nd data electrode 
and the 1st data signal line, and the area of the crossover field of the 2nd data electrode and the 
2nd data signal line make it equal Setting up the above 1 st thru/or the 4th parasitic capacitance 
almost equally can carry out certainly and easily. 
[0039] 

Moreover, in the above-mentioned indicating equipment, it can consider as the configuration in 
which the 1st auxiliary capacity which an auxiliary capacity line is formed further and formed 
between the data electrode of the above 1st and the above-mentioned auxiliary capacity line, 
and the 2nd auxiliary capacity formed between the data electrode of the above 2nd and the 
above-mentioned auxiliary capacity line are formed. 
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[0040] 

In the above-mentioned indicating equipment, parasitic capacitance occurs also between a scan 
signal line and a data electrode in addition to the parasitic capacitance generated between a 
data signal line and a data electrode. If the 5th parasitic capacitance and parasitic capacitance 
between a scan signal line and the 2nd data electrode are made into the 6th parasitic 
capacitance, the parasitic capacitance between a scan signal line and the 1 st data electrode 
here When the capacity value of this 5th parasitic capacitance and 6th parasitic capacitance 
differs, with potential fluctuation (generated at the time of switching of TFT) of a scan signal line, 
the potential variation of the 1 st data electrode differs from the potential variation of the 2nd 
data electrode, and generating concern of a flicker remains. 
[0041] 

On the other hand, according to the above-mentioned configuration, by forming the 1st and 2nd 
auxiliary capacity, the potential variation of the 1st data electrode produced with the 5th 
parasitic capacitance and the potential variation of the 2nd data electrode produced with the 6th 
parasitic capacitance can be made small, and generating of a flicker can be controlled. 
[0042] 

Moreover, the thing on which the capacity value of the auxiliary capacity of the above 1st and 
the auxiliary capacity of the above 2nd spreads abbreviation etc. in the above-mentioned display 
and which is set up is desirable. 
[0043] 

According to the above-mentioned configuration, the control effective dose of potential 
fluctuation of the 1 st data electrode and the 2nd data electrode becomes equal and is desirable 
by making equal capacity value of the 1 st and 2nd auxiliary capacity. 
[0044] 

Moreover, the thing on which the capacity value of the 5th parasitic capacitance formed 
between the above-mentioned scan signal line and the data electrode of the above 1 st, and the 
above-mentioned scan signal line and the 6th parasitic capacitance formed between the data 
electrodes of the above 2nd spreads abbreviation etc. in the above-mentioned indicating 
equipment and which is set up is desirable. 
[0045] 

The amount of fluctuation of the potential of the 1 st data electrode and the 2nd data electrode 
can be made equal, and it can avoid changing the electric field of a display part by volume at the 
time of switching of TFT by making equal capacity value of the 5th parasitic capacitance and the 
6th parasitic capacitance according to the above-mentioned configuration. 
[0046] 

Moreover, in the above-mentioned display, it is desirable that the capacity value of the 1 st 
parasitic capacitance of the above thru/or the 4th parasitic capacitance is larger than the 
capacity value of the 5th parasitic capacitance of the above and the 6th parasitic capacitance. 
[0047] 

According to the above-mentioned configuration, the potential of a data electrode can be 
stabilized more by making larger than the 5th and 6th parasitic capacitance which is the parasitic 
capacitance between a scan signal line and a data electrode the 1st which is the parasitic 
capacitance between a data signal line and a data electrode thru/or the 4th parasitic 
capacitance. Thereby, the field changes of a display part by volume can be controlled at the time 
of switching of TFT, and generating of a flicker can be controlled. 
[0048] 

In addition, the display of this invention may be the configuration that the above-mentioned 
dielectric matter layer contains the medium from which a refractive index changes in proportion 
to the 2nd order of electric field. Moreover, the above-mentioned dielectric matter layer may be 
a configuration containing the medium containing the liquid crystallinity matter. 
[0049] 

Moreover, you may be the configuration that the above-mentioned dielectric matter layer 
contains the medium from which optical anisotropy changes by impressing electric field. In 
addition, in this case, the above-mentioned medium may show the optical isotropy at the time of 
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no electric-field impressing, may. show optical anisotropy by impressing electric field, and may 
show the optical isotropy by showing optical anisotropy at the time of no electric-field 
impressing, or impressing electric field. 
[0050] 

The above-mentioned medium, i.e., the medium from which optical anisotropy changes by 
impressing electric field, may be a medium which has the order structure where the array of a 
molecule shows cubic symmetric property. Or you may be the medium which consists of a 
molecule in which a cubic phase or a smectic D phase is shown. Or you may be the medium 
which consists of a liquid crystal micro emulsion. Or you may be the medium which consists of a 
lyotropic liquid crystal in which a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase is shown. Or you may be the medium which consists of a liquid crystal particle 
dispersed system which shows a micell phase, an inverted micelle phase, a sponge phase, or a 
cubic phase. Or you may consist of DIN DOR1MA. Or you may be the medium which consists of a 
molecule in which a cholesteric blue phase is shown. Or you may be the medium which consists 
of a molecule in which a smectic blue phase is shown. 
[0051] 

A different display condition is realizable in the time of electrical-potential-difference impression 
and no electrical-potential-difference impressing by considering as the configuration containing 
one which described above the above-mentioned dielectric matter layer of media. 
[Effect of the Invention] 
[0052] 

In the display concerning this invention, the capacity value of the 1st thru/or the 4th parasitic 
capacitance is set up almost equally, and let relation of the potential of the 1st data signal line 
and the 2nd data signal line be reverse potential on the basis of the gradation potential when 
setting the 1 st data electrode and the 2nd data inter-electrode potential difference to 0V. With 
this configuration, the charge change in parasitic capacitance generated by potential fluctuation 
of a data signal line does so the effectiveness of becoming possible not to affect the charge of 
display capacity and to suppress generating of a cross talk. 
[0053] 

Furthermore, in the indicating equipment of this invention, as compared with the write-in 
electrical potential difference to each of the 1 st data electrode and the 2nd data electrode, can 
impress the twice as many electrical potential difference as this to a dielectric matter layer, and 
it sets in the above-mentioned dielectric matter layer. The merit of being able to attain high 
numerical aperture-ization by enabling application of the ingredient which needs a high-voltage 
drive, or extending an inter-electrode gap (the 1st and 2nd data electrode spacing) is obtained. 
[Best Mode of Carrying Out the Invention] 
[0054] 
[Example 1] 

It is as follows when 1 operation gestalt of this invention is explained based on a drawing. First of 
all, the outline configuration for 1 pixel of the display concerning this example is explained with 
reference to drawing 1 thru/or drawing 1 5 . 
[0055] 

Drawing 2 (a) and drawing 2 (b) are the sectional views showing the outline configuration of 
display device (pixel) 10A with which the display (this display) concerning the gestalt of this 
operation is equipped. This display is equipped with two or more such display device 10A. 
[0056] 

Display device 10A is pinching the dielectric matter layer 13 which is an optical modulation layer 
between two substrates 1 1 which counter, and 1 2. Moreover, opposite arrangement of the 1 st 
data electrode 6 and 2nd data electrode 7 of each other which are an electric-field impression 
means for impressing electric field to the dielectric matter layer 13 was carried out at the 
opposed face with the substrate 12 in a substrate 11. With the opposed face of both substrates 
in substrates 1 1 and 1 2, the field of the opposite side is equipped with polarizing plates 1 5 and 
16, respectively. 
[0057] 
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In addition, drawing 2 (a) expresses the data electrode 6 and the condition (electrical-potential- 
difference condition of not impressing (OFF condition)) that the electrical potential difference is 
not impressed among seven, and drawing 2 (b) expresses the data electrode 6 and the condition 
(electrical-potential-difference impression condition (ON condition)) that the electrical potential 
difference is impressed among seven. 
[0058] 

Substrates 1 1 and 1 2 consist of glass substrates. However, the quality of the material of 
substrates 1 1 and 12 is not restricted to this, and at least one side should just be a transparent 
substrate among substrates 1 1 and 12. In addition, spacing between both the substrates in 
display device 10A, i.e., the thickness of the dielectric matter layer 13, was set to 10 
micrometers. However, what is necessary is not to limit spacing between both substrates to this, 
and just to set it as arbitration. 
[0059] 

Drawing 3 is drawing for explaining the relation between arrangement of electrodes 6 and 7, and 
the absorption shaft orientations of polarizing plates 1 5 and 1 6. As shown in this drawing, the 
electrode 6 and electrode 7 in display device 10A consist of a Kushigata electrode formed in the 
shape of a ctenidium, and each other are considered as opposite arrangement. In addition, in 
display device 10A f although electrodes 6 and 7 were formed in the line breadth of 5 
micrometers, and the inter-electrode distance (electrode spacing) of 5 micrometers, they can be 
set as arbitration according to the gap not only between this but substrates 1 1 and substrates 
12. Moreover, as an ingredient of electrodes 6 and 7, various, conventionally well-known 
ingredients can be used as electrode materials, such as metal-electrode ingredients, such as 
transparent electrode ingredients, such as ITO (indium stannic acid ghost), and aluminum. 
Moreover, the configuration of two electrodes 6 and 7 may not be restricted to the Kushigata 
electrode, and may be changed suitably. 
[0060] 

Moreover, as shown in drawing 3 , the polarizing plates 1 5 and 1 6 prepared in both the 
substrates 1 1 and 1 2, respectively are formed so that the include angle the absorption shaft in 
each polarizing plate and whose electrode expanding direction (direction which intersects 
perpendicularly in the electric-field impression direction) of the ctenidium part in electrodes 6 
and 7 are about 45 degrees may be made, while a mutual absorption shaft intersects 
perpendicularly. For this reason, the absorption shaft in each polarizing plate makes the include 
angle of about 45 degrees to the electric-field impression direction by electrodes 6 and 7. 
[0061] 

A concrete configuration is explained to the pan corresponding to each display device 10A of 

this example below with reference to drawing 1 , drawing 4 , and drawing 5 . 

[0062] 

As this indicating equipment shows to drawing 1 , it is what a data signal is given to each display 
device 10A by the 1st data signal line 1 and the 2nd data signal line 2. The 1st data electrode 6 
is connected to the 1 st data signal line 1 through the source-drain of 1 st TFT4, and the 2nd 
data electrode 7 is connected to the 2nd data signal line 2 through the source-drain of 2nd 
TFT5. Moreover, the gate electrode of 1 st and 2nd TFT(s) 4 and 5 is connected to the common 
scan signal line 3. 
[0063] 

Moreover, in above-mentioned display device 10A, gate dielectric film 14 is formed between the 
scan signal line 3, the 1st data signal line 1, and the 2nd data signal line 2, and the interlayer 
insulation film 17 is formed between the 1st data signal line 1 and the 2nd data signal line 2, the 
1 st data electrode 6, and the 2nd data electrode 7. And each of the 1 st data signal line 1 , the 1 st 
data electrode 6, and the 2nd data signal line 2 and the 2nd data electrode 7 is connected 
through the contact section 1 8. 
[0064] 

That is, in above-mentioned display device 10A, the 1st, 2nd data signal line 1 and 2 and the 1st, 
and 2nd data electrodes 6 and 7 serve as another layer arrangement through the layer insulation 
layer 1 7. It not only makes it possible to make pixel arrangement more certainly and easy, but by 
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making the 1st, 2nd data signal line 1 and 2 and the 1st, and 2nd data electrodes 6 and 7 cross, 
by making area of the crossover field equal, it can form so that the capacity value of each 
parasitic capacitance between a data signal line and a data electrode may become equal. 
[0065] 

It seems that the equal circuit of the above-mentioned display device 10A is shown in drawing 
5 . In above-mentioned display device 10A, the display capacity 20 is formed by the dielectric 
matter layer 13 being pinched by between 1st TFT4 and 2nd TFT5 (i.e., the 1st data electrode 6 
and the 2nd data electrode 7). 
[0066] 

Moreover, the 1st parasitic capacitance 21 is formed between the 1st data signal line 1 and the 

1 st data electrode 6. The 2nd parasitic capacitance 22 is formed between the 2nd data signal 
line 2 and the 1st data electrode 6. The 3rd parasitic capacitance 23 is formed between the 1st 
data signal line 1 and the 2nd data electrode 7, and the 4th parasitic capacitance 24 is formed 
between the 2nd data signal line 2 and the 2nd data electrode 7. 

[0067] 

Moreover, it is arranged so that the scan signal line 3, the 1 st data electrode 6, or the 2nd data 
electrode 7 may not cross, and the capacity value of the 5th parasitic capacitance 25 between 
the scan signal line 3 and the 1st data electrode 6 and the 6th parasitic capacitance 26 between 
the scan signal line 3 and the 2nd data electrode 7 is held down small as much as possible. 
[0068] 

In the display concerning this example 1, two or more arrangement of the display device 10A is 
carried out at the shape of a matrix as shown in drawing 6 . In addition, in drawing 6 , in X, a scan 
signal line and Y1 show the 1 st data signal line, and Y2 shows the 2nd data signal line. 
[0069] 

Next, the potential condition in the input signal wave to display device 10A and display device 
1 0A is shown in drawing 7 . Wave (a) and (b) show the wave of the 1 st and the input signal over 
each of the 2nd data signal line 1 and 2, i.e., a data signal. These wave-like relation serves as 
reverse potential on the basis of potential (a broken line shows among drawing) in case the 
potential difference between the data electrode 6 and the data electrode 7 is set to 0V. 
Moreover, wave (c) shows the wave of the input signal over the scan signal line 3, i.e., a scan 
signal. 
[0070] 

Moreover, wave (d) and (e) add the effect by potential fluctuation of the data signal lines 1 and 2 
to the potential condition in each of the 1 st and 2nd data electrodes 6 and 7. Furthermore, wave 
(f) and (g) add the effect by potential fluctuation of the scan signal line 3 to the potential 
condition in each of the 1 st and 2nd data electrodes 6 and 7. 
[0071] 

First, in a period T1, the case where a scan signal serves as High and the 1st TFT4 and 2nd 
TFT5 serve as ON is considered. In this case, the electrical potential difference for the potential 
difference between the 1st data signal line 1 and the 2nd data signal line 2 is impressed to the 
display capacity 20. 
[0072] 

At this time, when 1st TFT4 turns on, the potential difference between the 1st data signal line 1 
and the 1 st data electrode 6 becomes equal, and the electrical potential difference impressed to 
the 1st parasitic capacitance 21 is set to 0V. On the other hand, although the electrical potential 
difference impressed to the 2nd parasitic capacitance 22 is the potential difference between the 
2nd data signal line 2 and the 1 st data electrode 6, the potential of the 1 st data electrode 6 is 
equal to the potential of the 1 st data signal line 1 at this time. 
[0073] 

Furthermore, when 2nd TFT5 turns on, the potential difference between the 2nd data signal line 

2 and the 2nd data electrode 7 becomes equal, and the electrical potential difference impressed 
to the 4th parasitic capacitance 24 is set to 0V. On the other hand, although the electrical 
potential difference impressed to the 3rd parasitic capacitance 23 is the potential difference 
between the 1st data signal line 1 and the 2nd data electrode 7, the potential of the 2nd data 
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electrode 7 is equal to the potential of the 2nd data signal line 2 at this time. 
[0074] 

That is. when considering the charge accumulated the 1st TFT4 and 2nd TFT5 are ON, the 
following potentials (unit V) will be accumulated in the above 1st thru/or the 4th parasitic 
capacitance 21-24. In addition, in subsequent explanation, the 1st thru/or the capacity value in 
each of the 4th parasitic capacitance 21-24, and V1 and V2 presuppose that it is C21-C24 the 
potential in each of the 1 st and 2nd data signal lines 1 and 2. 
[0075] 

That is, when the 1 st TFT4 and 2nd TFT5 are ON, it is, 

In the 1st parasitic capacitance 2f, it is 0. 

In the 2nd parasitic capacitance 22, it is C22x (V1-V2). 

In the 3rd parasitic capacitance 23, it is C23x (V2-V1). 

In the 4th parasitic capacitance 24, it is 0. 

****** (unit C) is accumulated. 

[0076] 

Next, in a period T2, the case where a scan signal serves as Low and the 1 st TFT4 and 2nd 
TFT5 serve as OFF is considered. In this case, the stored charge in parasitic capacitance 
changes according to the amount of fluctuation of the potential of the 1st and 2nd data signal 
lines 1 and 2. 
[0077] 

Fluctuation of the charge out of which parasitic capacitance 21-24 comes, respectively at this 
time, 

At the 1st parasitic capacitance 21, it is C 21xdeltaV1. 
At the 2nd parasitic capacitance 22, it is C 22xdeltaV2. 
At the 3rd parasitic capacitance 23, it is C 23xdeltaV1. 
At the 4th parasitic capacitance 24, it is C 24xdeltaV2. 
It becomes. 
[0078] 

Here, with the configuration of this example, since the capacity value of the 1st thru/or the 4th 
parasitic capacitance 21-24 is set up equally, the value is set to Ceq. Moreover, since the 
potential relation between the 1 st data signal line 1 and the 2nd data signal line 2 serves as 
reverse potential on the basis of gradation potential in case the potential difference between the 
1st data electrode 6 and the 2nd data electrode 7 is set to 0V, it is rewritten with V2=-V1. 
[0079] 

The charge accumulated in each of the 1st thru/or the 4th parasitic capacitance 21-24 from 

these when the 1st TFT4 and 2nd TFT5 are ON, 

At the 1st parasitic capacitance 21, it is 0. 

At the 2nd parasitic capacitance 22, it is Ceqx2V1. 

At the 3rd parasitic capacitance 23, it is Ceqx (-2V2). 

At the 4th parasitic capacitance 24, it is 0. 

It becomes. Moreover, fluctuation of the charge generated in each of the 1st thru/or the 4th 

parasitic capacitance 21-24 when the 1st TFT4 and 2nd TFT5 are OFF, 

At the 1st parasitic capacitance 21, it is Ceqxdelta V1. 

At the 2nd parasitic capacitance 22, it is Ceqx (-deltaVI). 

At the 3rd parasitic capacitance 23, it is Ceqxdelta V1. 

At the 2nd parasitic capacitance 24, it is Ceqx (-deltaVD. 

It becomes. 

[0080] 

Here, the 1st parasitic capacitance 21 and 2nd parasitic capacitance 22 are using the 1st data 
electrode 6 as the common capacity edge, and mutually, previous charge fluctuation has a 
reverse sign and serves as the same amount. For this reason, it converges only between the 1st 
parasitic capacitance 21 and the 2nd parasitic capacitance 22, and migration of the charge in the 
1st parasitic capacitance 21 and 2nd parasitic capacitance 22 does not affect the charge of the 
display capacity 20. 
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[0081] 

Moreover, the 3rd parasitic capacitance 23 and 4th parasitic capacitance 24 are using the 2nd 
data electrode 7 as the common capacity edge, and mutually, previous charge fluctuation has a 
reverse sign and serves as the same amount. For this reason, it converges only between the 3rd 
parasitic capacitance 23 and the 4th parasitic capacitance 24, and migration of the charge in the 
3rd parasitic capacitance 23 and 4th parasitic capacitance 24 does not affect the charge of the 
display capacity 20. 
[0082] 

As shown in wave (d) of a result and drawing 7 , and (e), in the potential of the 1 st and 2nd data 
electrodes 6 and 7, ****** becomes possible without abbreviation of amount of potential 
fluctuation deltaV generated with potential fluctuation of the 1st and 2nd data signal lines 1 and 

2, That is, since the charge change in the 1st thru/or the 4th parasitic capacitance 21-24 
generated by potential fluctuation of the 1st and 2nd data signal lines 1 and 2 does not affect 
the charge of the display capacity 20, it becomes possible [ suppressing generating of a cross 
talk ] in above-mentioned display device 10A. 

[0083] 

Next, the 5th parasitic capacitance 25 formed between the scan signal line 3 and the 1 st data 
electrode 6 and the 6th parasitic capacitance 26 formed between the scan signal line 3 and the 
2nd data electrode 7 describe the effect which it has on a display device. 
[0084] 

The 1st TFT4 and 2nd TFT5 are performing the switching with the signal of the scan signal line 

3. However, the potential of the 1st data electrode 6 or the 2nd data electrode 7 is changed at 
the time of potential fluctuation of a scan signal, i.e., when changing 1st and 2nd TFT(s) 4 and 5 
from ON to OFF, in the 5th parasitic capacitance 25 or 6th parasitic capacitance 26 existing. 
[0085] 

This potential fluctuation can make equal the amount of fluctuation of the potential of the 1 st 
data electrode 6 and the 2nd data electrode 7 by making equal capacity value of the 5th 
parasitic capacitance 25 and the 6th parasitic capacitance 26. That is, it is possible to make it 
not change the potential difference between the 1st data electrode 6 and the 2nd data electrode 
7. 

[0086] 

Moreover, when the capacity value of the 5th parasitic capacitance 25 and the 6th parasjtic 
capacitance 26 turns into a big value, it is possible [ it ] to also change sharply the relation of 
the potential of the 1st and 2nd data electrodes 6 and 7 and the scan signal line 3 with potential 
fluctuation of the 1st [ which is produced with such parasitic capacitance ], and 2nd data 
electrodes 6 and 7. In this case, possibility that the potential relation between the 1st and 2nd 
data electrodes 6 and 7 and the scan signal line 3 will separate from the switching conditions of 
1st and 2nd TFT(s) 4 and 5, and possibility of exceeding pressure-proofing of 1st and 2nd TFT(s) 
4 and 5 occur. For this reason, it may be necessary to stop this small also about the potential 
fluctuation produced with the 5th parasitic capacitance 25 and 6th parasitic capacitance 26. 
[0087] 

With the configuration of this example, in order to suppress the potential fluctuation produced 
with the 5th parasitic capacitance 25 and 6th parasitic capacitance 26, compared with the 
capacity value of the 5th and 6th parasitic capacitance 25 and 26, the technique of enlarging 
enough capacity value of the 1st thru/or the 4th parasitic capacitance 21-24 can be considered. 
This technique enables it to stabilize more the potential of the 1st and 2nd data electrodes 6 
and 7. 
[0088] 

As shown in wave (f) of a result and drawing 7 , and (g). in the potential of the 1st and 2nd data 
electrodes 6 and 7, it becomes possible to make small to extent which does not affect switching 
of 1 st and 2nd TFT(s) 4 and 5 amount of potential fluctuation deltaV generated with potential 
fluctuation of the scan signal line 3. 
[0089] 
[Example 2] 
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in the example 1, physical relationship with the scan signal line 3 of the 1st data electrode 6 and 
the 2nd data electrode 7 which is alike, respectively and can set changes with the structures 
which make the Kushigata configuration the 1st data electrode 6 and the 2nd data electrode 7. 
For this reason, the capacity value of the 5th parasitic capacitance 25 generated between the 
scan signal line 3 and the 1 st data electrode 6 differs from the capacity value of the 6th 
parasitic capacitance 26 generated between the scan signal line 3 and the 2nd data electrode 7 
a little. 
[0090] 

Thus, although it is small when the capacity value of the 5th parasitic capacitance 25 differs 
from the capacity value of the 6th parasitic capacitance 26, the potential variation of the 1st 
data electrode 6 differs from the potential variation of the 2nd data electrode 7, and generating 
concern of a flicker remains. 
[0091] 

In this example, display device 10B with auxiliary capacity was formed by using an auxiliary 
capacity line that this should be solved. It is as follows when the configuration of display device 
1 0B is explained with reference to drawing 8 and 9. 
[0092] 

In display device 10B, as shown in drawing 8 , the auxiliary capacity line 9 is collectively formed 
in the scan signal line 3 and this layer. Moreover, the drain electrodes 4A and 5A in the 1st TFT4 
and 2nd TFT5 are formed so that it may have a big area compared with the configuration of 
drawing 1 , and it is formed so that this drain electrode and the auxiliary capacity line 9 may see 
from a field inside distance line and may be overlapped greatly. 
[0093] 

Of this configuration, the auxiliary capacity in display device 10B is formed through gate 
dielectric film 14 between the drain electrodes of the auxiliary capacity line 9, 1st TFT4, and 2nd 
TFT5, as shown in drawing 9 . Speaking more concretely, forming the 1st auxiliary capacity 27 
between the auxiliary capacity line 9 and drain electrode 4A of 1 st TFT4, and forming the 2nd 
auxiliary capacity 28 between the auxiliary capacity line 9 and drain electrode 5A of 2nd TFT5, 
as shown in drawing 10 . 
[0094] 

Thus, as a result of forming the 1st and 2nd auxiliary capacity 27 and 28, in display device 10B, 
the potential variation of the 1 st data electrode 6 produced with the 5th parasitic capacitance 25 
and the potential variation of the 2nd data electrode 7 produced with the 6th parasitic 
capacitance 26 became very small, and generating concern of a flicker etc. was lost. The control 
effective dose of potential fluctuation of the 1st data electrode 6 and the 2nd data electrode 7 
becomes equal and is desirable by making equal especially capacity value of the 1st and 2nd 
auxiliary capacity 27 and 28. 
[0095] 

It does not matter even if it forms [ when forming two or more display device 10B in the shape 
of a matrix, ] one line per two lines to the scan signal line 3 as the auxiliary capacity line 9 is 
shown in drawing 1 1 , and you may form for every line to the scan signal line 3, and shown in 
drawing 12 to take a large opening area. In addition, in drawing 1 1 and drawing 12 , the common 
signal line with which X1 has a scan signal line and X2 has the auxiliary capacity line 9, and Y1 
show the 1st data signal line, and Y2 shows the 2nd data signal line. 
[0096] 
[Example 3] 

This example 3 explains the ingredient enclosed with the dielectric matter layer 13. In addition, 
the ingredient in the following explanation is usable also in which configuration of the above- 
mentioned examples 1 and 2. 
[0097] 

The compound (henceforth compound A) which has the following structure expression as an 
example of the ingredient enclosed with the above-mentioned dielectric matter layer 13 is 
mentioned. 
[0098] 
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[Formula 1] 



C 5 H„ -(o^O^CN 



[0099] 

This compound A shows a nematic phase at less than 33.3 degrees C, and at the temperature 
beyond it, the direction of orientation of a liquid crystal molecule becomes isotropic, and it 
shows an isotropic phase. 
[0100] 

For this reason, in this indicating equipment, it has a heating means (not shown) to heat the 
temperature of the dielectric matter layer 13 to predetermined temperature, i.e., the temperature 
more than the nematic phase-isotropic phase phase transition temperature (liquid crystal- 
isotropic phase phase transition temperature) of compound A. This heating means may be a 
heater formed around a display device, and may be a sheet-like heater directly pasted together 
by the display device. 
[0101] 

Moreover, the orientation film with which rubbing processing was performed may be formed on 
the opposed face of both the substrates 1 1 and 12 if needed. In this case, the orientation film 
formed in a substrate 1 1 side may be formed so that the data electrodes 6 and 7 may be 
covered. 
[0102] 

In this indicating equipment, drawing 13 (a) is in the condition which maintained the dielectric 
matter layer 13 at the temperature near right above [ of a nematic phase-isotropic phase / 
phase transition ], and is the explanatory view showing the orientation condition of a liquid 
crystal molecule in the case where an electrical potential difference is not impressed between 
the data electrode 6 and 7. Moreover, in this indicating equipment, drawing 13 (b) is in the 
condition maintained at the temperature near right above [ of a nematic phase-isotropic phase / 
phase transition ], and is the explanatory view showing the orientation condition of a liquid 
crystal molecule in the case where an electrical potential difference is impressed between the 
data electrode 6 and 7. 
[0103] 

As shown in these drawings, in this indicating equipment, permeability can be changed by a 
heating means' maintaining the dielectric matter layer 1 3 at the temperature near right above 
[ of a nematic phase-isotropic phase / phase transition ] (temperature slightly higher than phase 
transition temperature, for example, +0.1 K), and performing electrical-potential-difference 
impression. Namely, in the state of no electrical-potential-difference impressing, as shown in 
drawing 13 (a), since the dielectric matter layer 13 which consists of compound A is an isotropic 
phase, it is optically isotropic and will be in a black display condition. On the other hand, since 
the direction of a major axis of the molecule of compound A carries out orientation in the 
direction of electric field and a birefringence is discovered in the field to which electric field are 
impressed as shown in drawing 1 3 (b) at the time of electrical-potential-difference impression, 
permeability can be modulated. 
[0104] 

Drawing 13 (c) is a graph which shows the electrical-potential-difference permeability curve at 
the time of maintaining the dielectric matter layer 13 at the temperature near right above [ of a 
nematic phase-isotropic phase / phase transition ] f and changing an electrode 6 and the 
electrical potential difference impressed among seven in this indicating equipment As shown in 
this drawing, in this display, permeability can be changed according to the electrical potential 
difference to impress. 
[0105] 

In addition, when maintaining the temperature of the dielectric matter layer 13 at right above 
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[ phase transition point ] f extent practically sufficient on the electrical potential difference 
before and behind OV - 100V can be made to modulate permeability. However, in temperature 
(temperature higher enough than phase transition temperature) far enough from phase transition 
temperature, a required electrical potential difference becomes large so that it may explain 
below. 
[0106] 

Namely, the birefringence which is generated by electric-field impression according to nonpatent 

literature 4, 

** n=lambda BE2 

It can come out and describe. In addition, lambda is [ a Kerr constant and E of the wavelength of 

light and B ] impression field strength. 

[0107] 

And this Kerr constant B, 
B**(T-Tni)-1 

It is alike and proportional. Here, Tni is the temperature of the transition point and T is the 

temperature of a medium. 

[0108] 

Therefore, though it can be driving with weak field strength near the transition point (Tni), while 
temperature (T) rises, rapidly required field strength increases. For this reason, at the 
temperature of phase transition right above, although permeability can fully be modulated on the 
electrical potential difference of about 100v or less, in temperature sufficiently far from phase 
transition temperature, an electrical potential difference required in order to modulate 
permeability becomes large. Therefore, in the display device using the Kerr effect of above- 
mentioned phase-transition-^temperature right above, highly precise temperature control is 
required, and it is necessary to make driver voltage high, so that the precision of temperature 
control becomes low. 
[0109] 

On the other hand, sufficient electrical potential difference could be impressed to the dielectric 
matter layer 1 3 from having considered each electrode 6 and 7 as the relation of reverse 
potential in this indicating equipment on the basis of gradation potential in case the potential 
difference between the 1st data electrode 6 and the 2nd data electrode 7 is set to 0V, and the 
drive display was possible. The display equipped with the high-speed response characteristic and 
the high angle-of-visibility property was realizable by using the above-mentioned dielectric 
ingredient especially. 
[0110] 

Moreover, although the compound A mentioned above as a medium enclosed with the dielectric 
matter layer 1 3 is used in this display, this invention may not be limited to this and may be other 
liquid crystallinity matter. In this case, a single compound may show liquid crystallinity, and 
mixing of two or more matter may show liquid crystallinity. Or other non-liquid crystallinity 
matter may be mixed in these. 
[0111] 

For example, liquid crystallinity matter which has been indicated in the patent reference 1, i.e., 
5CB, (4-cyano-4'-n-pentyl biphenyl), The equivalent mixture of 50CBs (4-cyano-4 -n-pentyloxy 
biphenyl), 30GB (4-cyano-4 -n-propyloxy biphenyl), SOCBs, and 70CBs (4-cyano-4'-n- 
heptyloxy biphenyl), PCH5 (transformer-4-heptyl -(4-cyanophenyl)- cyclohexane), Mixture of 
3HPFF(s), 5HPFF(s), and 7HPFF(s) (with 1 and 2-difluoro-4-[transformer-4-(transformer-4-n- 
propyl cyclohexyl) cyclohexyl] benzene) 1 and 2-difluoro-4-[transformer-4-(transformer-4-n- 
pentyl cyclohexyl) cyclohexyl] benzene, The mixture which consists of 1 and 2-difluoro-4- 
[transformer-4-(transformer-4-n-heptylcyclohexyl) cyclohexyl] benzene may be applied. Or 
what added the solvent may be applied to these liquid crystallinity matter. 
[0112] 

Moreover, as indicated in the patent reference 2, what divided the liquid crystallinity matter into 
the subsegment with a mesh-like macromolecule, a microcapsule, porosity minerals, etc. is also 
applicable. 
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[0113] 

Moreover, the giant molecule and a liquid crystal dispersed system (a nematic liquid crystal / 
giant-molecule multicomputer system) which has been indicated to nonpatent literature 9 are 
also applicable. Moreover, a gelling agent which has been indicated to nonpatent literature 10 
may be added. 
[0114] 

Moreover, the medium (dielectric matter layer 13) enclosed with a substrate may show the Kerr 
effect (electro-optical effect) like PLZT (metallic oxide which added the lanthanum to the solid 
solution of lead zirconate and lead titanate). Moreover, as a medium enclosed with the dielectric 
matter layer 1 3, a polar molecule may be contained, for example like a nitrobenzene. These 
media are media in which are the methods of ** in general and induction is typically carried out 
by electrical-potential-difference impression in an optical modulation optically at the time of no 
electrical-potential-difference impressing. That is, typically, these media are matter with which 
whenever [ orientation order / of a molecule or a molecular assembly (cluster) ] goes up with 
electrical-potential-difference impression. In addition, as for especially the medium enclosed with 
the dielectric matter layer 1 3, it is desirable for a birefringence to go up by electric-field 
impression. 
[0115] 

Moreover, the media enclosed with the dielectric matter layer 13 may be other media from which 
optical anisotropy changes with electrical-potential-difference impression. Here, the medium 
from which optical anisotropy changes with electrical-potential-difference impression may be a 
medium which shows the optical isotropy for example, at the time of no electric-field impressing, 
and optical anisotropy discovers by electric-field impression. Or you may be the medium in which 
it has optical anisotropy at the time of no electric-field impressing, optical anisotropy disappears 
by electric-field impression, and the optical isotropy is shown. 
[0116] 

For example, it is the liquid crystal phase which has the structure of a nano-scale, and the liquid 
crystal phase which looks isotropic optically can be applied. By impressing electric field to these, 
a strain can be given to the fine structure of a nano-scale and induction of the optical 
modulation can be carried out. 
[0117] 

Or a system which was filled up with the aggregate in which the liquid crystal molecule is 
carrying out orientation to the radial in the size below the wavelength of light and which looks 
isotropic optically may be used. If electric field are impressed to these, it is possible for a strain 
to be given to the aggregate of radial orientation and to carry out induction of the optical 
modulation. 
[0118] 

The example of a medium available as a medium enclosed with the dielectric matter layer 1 3 of 
this display below is indicated as an example of a medium. However, the example of a medium 
shown below does not show an example of an available medium, and does not limit an available 
medium to this display. 
[0119] 

[The example 1 of a medium] 

For example, the liquid crystal (for example, nematic liquid crystal etc.) used for the liquid crystal 
display by the conventional IPS method (IPS mode) can be used. That is, the configuration of 
this display is applicable also to the liquid crystal display component which used the IPS method. 

[0120] 

It is good also as a configuration like display device 1 0C which shows the display device with 

which this display is equipped in this case to drawing 14 . 

[0121] 

As shown in drawing 14 , in addition to the configuration of drawing 2 , display device 10C is 
equipped with the color filter layer (CF layer) 31 inside the substrate 12. Moreover, inside 
substrates 1 1 and 12, it has the level orientation film 32 and 33 which gave rubbing in the 
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direction of slanting (either right-handed rotation or left-handed rotation is OK) about 10 
degrees to the expanding direction (direction perpendicular to the direction of electric field) of 
the data electrodes (pixel electrode) 6 and 7, respectively. 
[0122] 

In addition, substrates 1 1 and 12 are stuck so that the gap (width of face of the dielectric matter 
layer 13) of both substrates may be set to 5 micrometers, and the nematic liquid crystal is 
enclosed with the dielectric matter layer 13. Moreover, with this configuration, a substrate 1 1 
can be expressed as a TFT substrate and a substrate 12 can also be expressed as CF substrate. 

[0123] * 

Thus, when this display is constituted as a liquid crystal display of an IPS method, the same 
effectiveness as the above-mentioned configuration and abbreviation using compound A can be 
acquired. That is, it can become possible to stop small the electrical potential difference 
impressed to the scan signal line 3, and the endurance of 1st and 2nd TFT(s) 4 and 5 which are 
a switching element can be raised. Moreover, for example, in order to make driver voltage high, 
even when the electrical potential difference impressed to the 1st and 2nd data signal lines 1 
and 2 is enlarged, the fall of the endurance of 1st and 2nd TFT(s) 4 and 5 can be controlled. 
[0124] 

Moreover, it is possible to perform a high-voltage drive in such this display of a configuration as 
compared with the liquid crystal display of the conventional IPS method. For this reason, it 
becomes accelerable [ a speed of response ]. Moreover, since an inter-electrode gap (spacing of 
an electrode 6 and an electrode 7) can be extended, high numerical aperture-ization can be 
attained. 
[0125] 

In addition, although [ the above-mentioned example ] it has the level orientation film 32 and 33 
which gave rubbing in the direction of slanting about 10 degrees to the expanding direction of the 
data electrodes 6 and 7, it does not restrict to this. For example, what is necessary is just to set 
whenever [ tilt-angle / of the direction of rubbing over the data electrodes 6 and 7 ] as 
arbitration. Moreover, although [ substrates 1 1 and 12 ] it is stuck so that the gap of both 
substrates may be set to 5 micrometers, they should just set the gap of not only this but both 
substrates as arbitration. 
[0126] 

[The example 2 of a medium] 

Moreover, in the configuration of this display shown in drawing 2 , not compound A but other 
media from which optical anisotropy changes with electrical-potential-difference impression may 
be used as a medium enclosed with the dielectric matter layer 1 3. 
[0127] 

As such a medium, BABH8 indicated by nonpatent literature 5 and 6 can be used. The structure 
expression of this BABH8, 
[0128] 
[Formula 2] 

C 8 H 17 0 




OH 17 q 



[0129] 

It is come out and expressed. 
[0130] 

Here, when BABH8 is used as matter enclosed with the dielectric matter layer 13, in the 
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configuration of drawing 2 , the display principle in this display at the time of enclosing BABH8 

with the dielectric matter layer 1 3 is explained. 

[0131] 

In this display of such a configuration, the temperature of the dielectric matter layer 13 is 
controlled at 136.7 degrees C or more 161 degrees C or less. In this temperature requirement, 
BABH8 shows the cubic phase (cubic phase: cubic phase) which consists of order structure of 
having the cubic symmetry (cubic object nature) of the scale below optical wavelength (below 
the wavelength of the light). In addition, the structure model of a cubic phase is shown in 
nonpatent literature 5. 
[0132] 

As described above, since order structure is below optical wavelength, BABH8 is transparent. 
That is. in [ electrical-potential-difference ] not impressing, in the above-mentioned temperature 
requirement the dielectric matter layer 1 3 shows isotropy optically. Therefore, in this display 
using BABH8, a good black display can be performed to the bottom of a crossed Nicol. 
[0133] 

On the other hand, if an electrical potential difference is impressed between the data electrode 6 
and 7, controlling the temperature of the dielectric matter layer 13 at 136.7 degrees C or more 
161 degrees C or less, distortion will arise in the structure of having cubic symmetric property, 
and optical anisotropy will be discovered. That is, in the above-mentioned temperature 
requirement BABH8 is isotropy optically in the state of no electrical-potential-difference 
impressing, and optical anisotropy discovers it by electrical-potential-difference impression. 
[0134] 

Thus, in this indicating equipment of the above-mentioned configuration, since distortion arises 
in the structure of having cubic symmetric property by impressing an electrical potential 
difference and a birefringence occurs, a good white display can be performed. In addition, the 
direction which a birefringence generates is fixed and the magnitude changes with electrical- 
potential-difference impression. Moreover, the data electrode 6 and the electrical-potential- 
difference permeability curve which shows the relation of the electrical potential difference and 
permeability which are impressed among seven turn into a stable curve in the above large 
temperature requirements. That is, in this display of the above-mentioned configuration, the 
electrical-potential-difference permeability curve stabilized in the temperature requirement of 
136.7 degrees C or more 161 degrees C or less about 20 K can be obtained, and temperature 
control becomes very easy. 
[0135] 

Here, the difference of a display principle between this display at the time of using BABH8 and 

the liquid crystal display of the conventional means of displaying is explained. 

[0136] 

Drawing 15 is an explanatory view for explaining the difference in a display principle in this 
display at the time of using BABH8, and the liquid crystal display component of the conventional 
means of displaying, and expresses typically the configuration and direction of an index ellipsoid 
of [ at the time of electrical-potential-difference impression and no electrical-potential- 
difference impressing ]. In addition, drawing 15 shows the display principle in TN method, VA 
(Vertical Alignment: perpendicular orientation) method, and an IPS (In Plane Switchig: response 
within field) method as conventional means of displaying. 
[0137] 

As shown in this drawing, with the liquid crystal display component of TN method, the liquid 
crystal layer is pinched between the substrates which counter, and it is the configuration of 
having had the transparent electrode (electrode) on both substrates, respectively. And although 
the direction of a major axis of the liquid crystal molecule in a liquid crystal layer is twisted 
spirally and orientation is carried out at the time of no electrical-potential-difference impressing, 
the direction of a major axis of a liquid crystal molecule carries out orientation along the 
direction of electric field at the time of electrical-potential-difference impression. In this case, 
the average index ellipsoid which can be set has turned to the direction where the direction of a 
major axis is parallel to a substrate side at the time of no electrical-potential-difference 
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impressing, as shown in drawing 15 , and at the time of electrical-potential-difference 
impression, the direction of a m^jor axis turns to the direction of a substrate side normal. That 
is, the direction changes in the time of no electrical-potential-difference impressing and 
electrical-potential-difference impression, without the form of an index ellipsoid changing (an 
index ellipsoid rotates). 
[0138] 

Moreover, with the liquid crystal display component of VA method, it is the configuration of the 
liquid crystal layer being pinched between the substrates which counter, and having had the 
transparent electrode (electrode) on both substrates like TN method, respectively, however, the 
direction of a major axis of a liquid crystal molecule [ in / at the liquid crystal display component 
of VA method / in the time of no electrical-potential-difference impressing / a liquid crystal 
layer ] — a substrate side — receiving — abbreviation — although orientation is carried out in 
the perpendicular direction, at the time of electrical-potential-difference impression, the 
direction of a major axis of a liquid crystal molecule carries out orientation in the direction 
perpendicular to electric field. In this case, at the time of no electrical-potential-difference 
impressing, the direction of a meuor axis has turned to the substrate side normal, and the 
average index ellipsoid which can be set turns to the direction where the direction of a major 
axis is parallel to a substrate side at the time of electrical-potential-difference impression, as 
shown in drawing 15 . That is, the direction changes in the time of no electrical-potential- 
difference impressing and electrical-potential-difference impression, without the form of an index 
ellipsoid changing. 
[0139] 

Moreover, with the liquid crystal display component of an IPS method, it has one pair of 
electrodes which counter on one substrate, and is the configuration that a liquid crystal layer is 
formed in the field between two electrodes. And the direction of orientation of a liquid crystal 
molecule is changed by electrical-potential-difference impression, and the time of no electrical- 
potential-difference impressing and an electrical-potential-difference impression character can 
realize a different display condition now. Therefore, as the liquid crystal display component of an 
IPS method also shows to drawing 15 , the direction changes in the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, without the form 
of an index ellipsoid changing. 
[0140] 

Thus, the liquid crystal molecule is carrying out orientation in a certain direction also in the time 
of no electrical-potential-difference impressing, and it is expressing as the liquid crystal display 
component of the conventional means of displaying by changing the direction of orientation by 
impressing an electrical potential difference (modulation of permeability). That is, although the 
form of an index ellipsoid does not change, it shows using the direction of an index ellipsoid 
rotating by electrical-potential-difference impression (change). That is, whenever [ orientation 
order / of a liquid crystal molecule ] is fixed, and expresses as the liquid crystal display 
component of the conventional means of displaying by changing the direction of orientation. 
[0141] 

In addition, this display at the time of using BABH8 differs from the liquid crystal display [ point / 
of not using an isotropic phase (the so-called liquid phase) ] using the conventional electro- 
optical effect. An isotropic phase means a phase with the isotropic direction of orientation of a 
molecule. To these means of displaying, with this display using BABH8, as shown in drawing 15 , 
at the time of no electrical-potential-difference impressing, an index ellipsoid becomes spherical. 
That is, at the time of no electrical-potential-difference impressing, it is isotropic (whenever 
[ orientation order ] = 0). And an anisotropy (orientation order whenever > 0) is discovered by 
impressing an electrical potential difference. That is, at the time of no electrical-potential- 
difference impressing, the form of an index ellipsoid is isotropic (nx=ny=nz) and an anisotropy 
(nx>ny) is discovered in this display using BABH8. in the form of an index ellipsoid with 
electrical-potential-difference impression. Here, nx, ny, and nz express the refractive index to 
the direction which it is parallel to a substrate side, is parallel to a direction parallel to the 
opposite direction of two electrodes, and a substrate side respectively, and intersects 
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perpendicularly in the opposite direction of two electrodes, and a direction perpendicular to a 

substrate side. 

[0142] 

Thus, in this display using BABH8, the direction of an optical anisotropy is regularity (the 
electrical-potential-difference impression direction does not change), and shows by modulating 
whenever [ orientation order ]. That is. in this display using BABH8. the anisotropy (or 
orientation order) of the medium itself changes. Therefore, the display principle of this display 
using BABH8 differs from the liquid crystal display of other means of displaying greatly. 
[0143] 

Moreover, in this indicating equipment using BABH8, since*it displays using distortion produced 
in the structure of having cubic symmetric property, i.e., change of the optical anisotropy in a 
medium, a wide-field-of-view angle property is realizable from the liquid crystal display of the 
conventional means of displaying which displays by changing the direction of orientation of a 
liquid crystal molecule. Furthermore, in this display using BABH8, the direction which a 
birefringence generates is fixed, and since the direction of an optical axis does not change, a 
larger angle-of^visibility property is realizable. 
[0144] 

Moreover, in this display using BABH8, it is displaying using the anisotropy discovered by 
distortion of the structure (a grid like a crystal) of a minute field. For this reason, like the display 
principle of the conventional method, there is no problem of influencing greatly in a speed of 
response, and the viscosity of a liquid crystal proper can realize the high-speed response which 
is about 1ms. That is, by the display principle of the conventional method, since change of the 
direction of orientation of a liquid crystal molecule was used, the viscosity of a liquid crystal 
proper had influenced the speed of response greatly, but in this display using BABH8, since 
distortion of the structure of a minute field is used, the effect of the viscosity of a liquid crystal 
proper is small, and can realize a high-speed response. 
[0145] 

In addition, although the above-mentioned explanation explained the case where BABH8 was 
used as an example of the medium from which optical anisotropy changes with electric-field 
impression, the medium which consists of a molecule in which cubic phases for example, not only 
this but other than BABH8 are shown may be used. 
[0146] 

[The example 3 of a medium] 

The medium which consists of a molecule in which the smectic D phase (SmD) which is one of 
the liquid crystal phases is shown as a medium enclosed with the dielectric matter layer 13 of 
this indicating equipment is applicable. 
[0147] 

As liquid crystallinity matter in which a smectic D phase is shown, there is ANBC16, for example. 
In addition, ANBC16 is indicated by nonpatent literature 1 (p. 21, drawing 1 structure 1 (n= 16)) 
and nonpatent literature 6 (p. 888, Table [1 ], a compound (compound no.) 1, compound 1a, 
compound 1a-1). These molecular structures are enumerated below. 
[0148] 
[Formula 3] 

,0 



C n H 2n+1 0 




OH 



[0149] 
[Formula 4] 
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4'n-Alkoxy-3 , -substituted-biphenyl-4-carboxylic acids 



C„H 2n+1 0-/ \^ V-COOH 




[0150] 

4'n-alkoxy-3 , -nitro-biphenyl-4-carboxylic acids X=N02 
n-15 Cr 127 SmC 187 Cub 198 SmA 204 I 

This liquid crystallinity matter (ANBC16) shows a smectic D phase in a 171.0 degrees C - 197.2 
degrees C temperature requirement. The smectic D phase forms a three-dimensions-[ two or 
more molecules ] grid like a jungle gym (trademark), and the lattice constant is below optical 
wavelength. That is, a smectic D phase has cubic symmetric property. For this reason, a smectic 
D phase shows isotropy optically. 
[0151] 

Moreover, if ANBC16 impresses electric field to the dielectric matter layer 13 which consists of 
ANBC16 in the above-mentioned temperature field which shows a smectic D phase, since a 
dielectric anisotropy exists in the molecule itself, a molecule arises in the direction of electric 
field, and distortion arises in grids structure as the other side. That is, an optical anisotropy is 
discovered in the dielectric matter layer 13. 
[0152] 

Therefore, it is applicable as a medium which encloses ANBC16 with the dielectric matter layer 
13 of this display. In addition, if it is the matter in which not only ANBC16 but a smectic D phase 
is shown, since optical anisotropy will change in the time of electrical-potential-difference 
impression and no electrical-potential-difference impressing, it is applicable as a medium 
enclosed with the dielectric matter layer 13 of this display. 
[0153] 

[The example 4 of a medium] 

As a medium enclosed with the dielectric matter layer 1 3 of this display, a liquid crystal micro 
emulsion is applicable. It is the generic name of the system (mixed stock) which permuted the oil 
child of an O/W mold micro emulsion (it is the system in which water was dissolved in the form 
of waterdrop with the surfactant, and an oil serves as a continuous phase into an oil) named the 
liquid crystal micro emulsion by Yamamoto and others by the thermotropic liquid crystal 
molecule here (nonpatent literature 2 reference). 
[0154] 

There is mixed stock of Pentylcyanobiphenyl (5CB) which is the thermotropic liquid crystal 
(temperature transition form liquid crystal) which is indicated by nonpatent literature 2, and in 
which a nematic liquid crystal phase is shown as an example of a liquid crystal micro emulsion, 
and the water solution of Didodecyl ammonium bromide (DDAB) which is the lyotropic liquid 
crystal (lyotropic liquid crystal: concentration transition form liquid crystal, rye OTORO pick 
liquid crystal) in which an inverted micelle phase is shown. 
[0155] 

Moreover, the diameter of reversed micelle is [ the distance between about 50A and reversed 
micelle of this mixed stock ] about 200A typically. These scales are smaller than optical 
wavelength about single figure. Moreover, reversed micelle exists in the three-dimensions space 
target at random, and 5CB(s) are carrying out orientation to the radial the core [ each reversed 
micelle ]. Therefore, the above-mentioned mixed stock shows isotropy optically. 
[0156] 

And if electric field are impressed to the medium which consists of the above-mentioned mixed 
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stock, since a dielectric anisotropy exists in 5CB, the molecule itself considers as the other side 
in the direction of electric field. That is, an orientation anisotropy is discovered in the system 
which were directions [ target / optical ] since orientation was carried out to the radial the core 
[ reversed micelle ], and an optical anisotropy is discovered in it. Therefore, it is applicable as a 
medium which encloses the above-mentioned mixed stock with the dielectric matter layer 13 of 
this display. In addition, if it is the liquid crystal micro emulsion from which optical anisotropy 
changes in the time of not only the above-mentioned mixed stock but no electrical-potential- 
difference impressing, and electrical-potential-difference impression, it is applicable as a medium 
enclosed with the dielectric matter layer 1 3 of this display. 
[0157] 

[The example 5 of a medium] 

The lyotropic liquid crystal (rye OTORO pick liquid crystal) which has a specific phase as a 
medium enclosed with the dielectric matter layer 1 3 of this display is applicable. Here, it shall 
seem that the main molecule which generally forms liquid crystal has melted into solvents (water, 
organic solvent, etc.) with other properties, and also a lyotropic liquid crystal shall mean the 
liquid crystal of a component system. Moreover, the above-mentioned specific phase is with the 
time of electric— field impression and no electrical-potential-difference impressing, and is a phase 
from which the optical isotropy changes. As such a specific phase, there are a micell phase 
indicated by nonpatent literature 7, a sponge phase, a cubic phase, and an inverted micelle 
phase, for example. 
[0158] 

There is matter which discovers a micell phase in the surfactant which is amphiphile. For 
example, a water solution of a sodium dodecyl sulfate, a water solution of a PAL thymine acid 
potassium, etc. which are an ionic surfactant form a spherical micell. Moreover, with the mixed 
liquor of the polyoxyethylene nonylphenyl ether and water which are a nonionic surfactant, when 
a nonylphenyl radical works as a hydrophobic group and an oxyethylene chain works as a 
hydrophilic group, a micell is formed. The water solution of a styrene-ethylene oxide block 
copolymer also forms a micell in others. 
[0159] 

For example, a molecule carries out packing of the spherical micell to a spatial omnidirection, and 
it shows the shape of a ball (forming a molecular assembly). Moreover, since the size of a 
spherical micell is below optical wavelength, in an optical wavelength field, it does not show an 
anisotropy but looks isotropic. However, if electric field are impressed to such a spherical micell, 
since a spherical micell is distorted, an anisotropy will be discovered. Therefore, the lyotropic 
liquid crystal in which a spherical micell phase is shown is applicable as a medium enclosed with 
the dielectric matter layer 13 of this display. In addition, even if it encloses with the dielectric 
matter layer 13 the lyotropic liquid crystal in which the micell phase of not only a spherical micell 
phase but other configurations, i.e., a string-like micell phase, an ellipse-like micell phase, a 
cylindrical micell phase, etc. are shown, the same effectiveness as abbreviation can be acquired. 
[0160] 

Moreover, generally it is known that the reversed micelle which the hydrophilic group and the 
hydrophobic group replaced depending on concentration, temperature, and the conditions of a 
surfactant will be formed. Such reversed micelle shows the same effectiveness as a micell 
optically. Therefore, effectiveness equivalent to the case where the lyotropic liquid crystal in 
which a micell phase is shown is used is done so by applying the lyotropic liquid crystal in which 
an inverted micelle phase is shown as a medium enclosed with the dielectric matter layer 1 3. In 
addition, the liquid crystal micro emulsion explained in the example 2 of a medium is an example 
of the lyotropic liquid crystal in which an inverted micelle phase (reversed micelle structure) is 
shown. 
[0161] 

Moreover, the concentration and the temperature field which show a sponge phase and a cubic 
phase exist in the water solution of nonionic surfactant pentaethylene glycol-dodecylether 
(Pentaethylengiychol-dodecylether, C 1 2E5). Since such a sponge phase and a cubic phase have 
the order below optical wavelength, they are the transparent matter in an optical wavelength 
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field. That is, the medium which consists of these phases shows isotropy optically. And if an 
electrical potential difference is impressed to the medium which consists of these phases, 
distortion will arise in order structure and an optical anisotropy will be discovered. Therefore, the 
lyotropic liquid crystal in which a sponge phase and a cubic phase are shown is also applicable as 
a medium enclosed with the dielectric matter layer 13 of this display. 
[0162] 

[The example 6 of a medium] 

The liquid crystal particle dispersed system which shows the phase from which the optical 
isotropy changes in the time of electric-field impression of a micell phase, a sponge phase, a 
cubic phase, an inverted micelle phase, etc. and no electrical-potential-difference impressing as 
a medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable. 
Here, a liquid crystal particle dispersed system is the mixed stock which made the liquid crystal 
particle intermingled in a solvent. 
[0163] 

As such a liquid crystal particle dispersed system, the liquid crystal particle dispersed system 
which made the latex particle with a diameter of about 100A which embellished the front face 
with the sulfuric-acid radical intermingled is in the water solution of nonionic surfactant 
pentaethylene glycol-dodecylether (Pentaethylenglychol-dodecylether, C 12E5), for example. In 
this liquid crystal particle dispersed system, a sponge phase is discovered. Therefore, the above- 
mentioned liquid crystal particle dispersed system is applicable as a medium enclosed with the 
dielectric matter layer 13 of this display like the case of the above-mentioned example 3 of a 
medium. 
[0164] 

In addition, the same oriented structure as the liquid crystal micro emulsion of the example 2 of 
a medium can also be acquired by replacing the above-mentioned RATTEKKUSU particle with 
DDAB in the liquid crystal micro emulsion of the example 2 of a medium. 
[0165] 

[The example 7 of a medium] 

As a medium enclosed with the dielectric matter layer 13 of this indicating equipment, DIN 

DO RIM A (DIN DORIMA molecule) is applicable. Here, DIN DORIMA is the high branched polymer 

of the shape of three dimensions which has branching for every monomeric unit. 

[0166] 

Since DIN DORIMA has much branching, if it becomes the above molecular weight to some 
extent, it will serve as spherical structure. Since it has the order below optical wavelength, in an 
optical wavelength field, this spherical structure is the transparent matter, by electrical- 
potential-difference impression, orientation order changes and an optical anisotropy discovers it. 
Therefore, DIN DORIMA is applicable as a medium enclosed with the dielectric matter layer 13 of 
this display. 
[0167] 

Moreover, by transposing DDAB in the liquid crystal micro emulsion of the above-mentioned 
example 2 of a medium to the DIN DORIMA matter, the same oriented structure as the liquid 
crystal micro emulsion of the above-mentioned example 2 of a medium can be acquired, and it 
can apply as a medium enclosed with the dielectric matter layer 13 of this display. 
[0168] 

[The example 8 of a medium] 

The medium which consists of a molecule in which a cholesteric blue phase is shown as a 
medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable. 
[0169] 

The cholesteric blue phase has the structure of high symmetric property. Moreover, since it has 
the order below optical wavelength, in an optical wavelength field, a cholesteric blue phase is the 
in general transparent matter, by electrical-potential-difference impression, orientation order 
changes and an optical anisotropy discovers it. That is, in order that a cholesteric blue phase 
may show isotropy in general optically and a liquid crystal molecule may make it the other side in 
the direction of electric field by electric-field impression, a grid discovers distortion and an 
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anisotropy. Therefore, the medium which consists of a molecule in which a KOSUTE rucksack 
blue phase is shown is applicable as a medium enclosed with the dielectric matter layer 13 of 
this display. 
[0170] 

In addition, as matter in which a KOSUTE rucksack blue phase is shown, there is matter which 
mixed JC1041 (liquid crystal mixture, Chisso Corp. make) 48.2%, and mixed ZU-4572 (chiral 
dopant and Merck Co. make) for 5CB (4-cyano-4 r -pentyl biphenyl, nematic liquid crystal) 4.4% 
47.4%, for example. This matter shows a cholesteric blue phase in the temperature requirement 
of 330.7K to 331.8K. 
[0171] 

[The example 9 of a medium] 

The medium which consists of a molecule in which a smectic blue (BPSm) phase is shown as a 
medium enclosed with the dielectric matter layer 13 of this indicating equipment is applicable.. 
[0172] ^ ' 

The smectic blue phase has the structure of high symmetric property like the KOSUTE rucksack 
blue phase. Moreover, since it has the order below optical wavelength, in an optical wavelength 
field, orientation order changes and an optical anisotropy is discovered [ it is the in general 
transparent matter, and ] with electrical-potential-difference impression. That is, in order that a 
smectic blue phase may show isotropy in general optically and a liquid crystal molecule may 
make it the other side in the direction of electric field by electric-field impression, a grid 
discovers distortion and an anisotropy. Therefore, the medium which consists of a molecule in 
which a smectic blue phase is shown is applicable as a medium enclosed with the dielectric 
matter layer 13 of this display. 
[0173] 

In addition, as matter in which a smectic blue phase is shown, there is FH/FH/HH-14BTMHC 
indicated by nonpatent literature 8, for example. This matter shows a BPSm three phase circuit 
and 73.2 degrees C - 72.3 degree-CBPSm2 phase at 74.4 degrees C - 73.2 degrees C, and 
shows a BPSm plane 1 at 72.3 degrees C - 72.1 degrees C. 
[0174] 

A different display condition is realizable in the time of electrical-potential-difference impression 
and no electrical-potential-difference impressing by considering as the configuration containing 
one which described above the above-mentioned dielectric matter layer of media. 
[0175] 

Moreover, this indicating equipment is good also as a configuration equipped with the 3rd 
auxiliary capacity connected to the 1st and 2nd data electrodes 6 and 7 at juxtaposition. In the 
configuration of this example, although this 3rd auxiliary capacity was inevitably formed by using 
the 1 st and the 2nd data electrode 6 t and the substrate 1 1 of the field between seven as the 
dielectric matter, it can enlarge capacity value of the 3rd auxiliary capacity by enlarging specific 
inductive capacity of a substrate especially here. As a result, 1 st and 2nd TFT(s) 4 and 5 and 
effect of the leakage current in the dielectric matter layer 13 can be made small by. enlarging 
capacity value of the 3rd auxiliary capacity. 
[0176] 

Moreover, this invention is not limited to the gestalt of each operation mentioned above, and 
various modification is possible for it in the range shown in the claim, and it is contained in the 
technical range of this invention also about the gestalt of the operation obtained by the gestalt 
of different operation, combining suitably the technical means indicated, respectively. 
[Availability on industry] 
[0177] 

The indicating equipment of this invention is widely applicable to the image display device with 
which information terminals, such as OA equipment, such as image display devices, such as 
television and a monitor, a word processor, and a personal computer, or a video camera, a digital 
camera, and a cellular phone, etc. are equipped. 
[Brief Description of the Drawings] 
[0178] 
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[Drawing 1] It is the top view in which showing 1 operation gestalt of this invention, and showing 
the outline configuration of each display device with which a display is equipped. 
fDrawing 2] Drawing 2 (a) is the sectional view of the above-mentioned display device in 
electrical-potential-difference the condition of not impressing, and drawing 2 (b) is the sectional 
view of the above-mentioned display device in an electrical-potential-difference impression 
condition. 

fDrawing 3] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display device. 

["Drawing 4] It is the a-a' sectional view of the display device shown in drawing 1 . 
fDrawing 5] It is the representative circuit schematic of the above-mentioned display device. 
fDrawing 6] It is the representative circuit schematic showing an example of a display which 
allotted the above-mentioned display device in the shape of a matrix. 

fDrawing 7] It is the wave form chart showing the input signal wave to the above-mentioned 
display device, and the potential condition in a display device. 

fDrawing 8] It is the top view showing the outline configuration of the display device concerning 
an example 2. 

fDrawing 9] It is the b-b' sectional view of the display device shown in drawing 8 . 
fDrawing 10] It is the representative circuit schematic of the above-mentioned display device. 
fDrawing 1 1] It is the representative circuit schematic showing an example of a display which 
allotted the above-mentioned display device in the shape of a matrix. 

[Drawing 12] It is the representative circuit schematic showing other examples of the display 
which allotted the above-mentioned display device in the shape of a matrix. 
fDrawing 1 3] Drawing 1 3 (a) is the sectional view showing the liquid crystal orientation condition 
of the above-mentioned display device in electrical-potential-difference the condition of not 
impressing, drawing 13 (b) is the sectional view showing the liquid crystal orientation condition of 
the above-mentioned display device in an electrical-potential-difference impression condition, 
and drawing 13 (c) is a graph which shows the electrical-potential-difference-permeability curve 
of the above-mentioned display device. 

fDrawing 14] The outline configuration of each display device with which the above-mentioned 
display is equipped is shown, and drawing 2 is the sectional view showing a different example of a 
configuration. 

fDrawing 15] It is an explanatory view for explaining the difference in a display principle in the 
display device with which the display of this invention at the time of using BABH8 as a medium 
enclosed with a dielectric matter layer is equipped, and the conventional liquid crystal display 
component. 

fDrawing 1 6] It is the top view showing the outline configuration of the conventional display 
device. 

[Drawing 1 7] It is the c~c* sectional view of the conventional display device shown in drawing 
16 . 

[Drawing 1 8] It is the representative circuit schematic of the conventional display device. 

[Description of Notations] 

[0179] 

1 1st Data Signal Line (Data Signal Line) 

2 2nd Data Signal Line (Data Signal Line) 

3 Scan Signal Line 

4 1st TFT 

5 2nd TFT 

6 1st Data Electrode 

7 2nd Data Electrode 

9 Auxiliary Capacity Line 
10Aand10B Display device 
11-12 Substrate 

1 3 Dielectric Matter Layer 

1 4 Insulator Layer 
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1 7 Interlayer Insulation Film 

20 Display Capacity 

21 1st Parasitic Capacitance 

22 2nd Parasitic Capacitance 

23 3rd Parasitic Capacitance 

24 4th Parasitic Capacitance 

25 5th Parasitic Capacitance 

26 6th Parasitic Capacitance 

27 1st Auxiliary Capacity 

28 2nd Auxiliary Capacity 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0178] 

[Drawing 1] It is the top view in which showing 1 operation gestalt of this invention, and showing 
the outline configuration of each display device with which a display is equipped. 
[Drawing 2] Drawing 2 (a) is the sectional view of the above-mentioned display device in 
electrical-potential-difference the condition of not impressing, and drawing 2 (b) is the sectional 
view of the above-mentioned display device in an electrical-potential-difference impression 
condition. 

[Drawing 3] It is a top view for explaining arrangement of the electrode and polarizing plate in the 
above-mentioned display device. 

[Drawing 4] It is the a-a' sectional view of the display device shown in drawing 1 . 
[Drawing 5] It is the representative circuit schematic of the above-mentioned display device. 
[Drawing 6] It is the representative circuit schematic showing an example of a display which 
allotted the above-mentioned display device in the shape of a matrix. 

[Drawing 7] It is the wave form chart showing the input signal wave to the above-mentioned 
display device, and the potential condition in a display device. 

[Drawing 8] It is the top view showing the outline configuration of the display device concerning 
an example 2. 

[Drawing 9] It is the b-b* sectional view of the display device shown in drawing 8 . 
[Drawing 10] It is the representative circuit schematic of the above-mentioned display device. 
[Drawing 1 1] It is the representative circuit schematic showing an example of a display which 
allotted the above-mentioned display device in the shape of a matrix. 

[Drawing 12] It is the representative circuit schematic showing other examples of the display 
which allotted the above-mentioned display device in the shape of a matrix. 
[Drawing 13] Drawing 1 3 (a) is the sectional view showing the liquid crystal orientation condition 
of the above-mentioned display device in electrical-potential-difference the condition of not 
impressing, drawing 13 (b) is the sectional view showing the liquid crystal orientation condition of 
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the above-mentioned display device in an electrical-potential-difference impression condition, 
and drawing 13 (c) is a graph which shows the electrical-potential-difference-permeability curve 
of the above-mentioned display device. 

["Drawing 14] The outline configuration of each display device with which the above-mentioned 
display is equipped is shown, and drawing 2 is the sectional view showing a different example of a 
configuration. 

fPrawing 15] It is an explanatory view for explaining the difference in a display principle in the 
display device with which the display of this invention at the time of using BABH8 as a medium 
enclosed with a dielectric* matter layer is equipped, and the conventional liquid crystal display 
component. 

fPrawing 16] It is the top view showing the outline configuration of the conventional display 
device. 

fPrawing 17] It is the c-c* sectional view of the conventional display device shown in drawing 
16 . 

[Prawing 18] It is the representative circuit schematic of the conventional display device. 



[Translation done.] 
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[Drawing 5] 
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[0030 J 

±Miimmmmiz^^mvthrz^mi^-9wmiiXi/m2(^T-9^mii 

(t. ^S&a^raX'{imiOTFT*3j:tXm20TFTSrOFF-ri.ClkT\ SSl<D-r 
[00313 

lt^s. *lx, mi<DT-?m*mt3£i/m2nT-?m^&<?>Qmzm±. t—9 
m&b T-?m^®t<oi%(vmM&. -r**?*>±f2m 1 *». * Lm4 <v&k®&<7>&mz 
£^xmi<OT-?m&iiXvm2(VT-?m&<r)&fi*{£z®®z-t. ?uxy-9<d 

[0032] 

<i&t$*u mi<of-^<i-f«km2<OT-^«#«ako«moB8^{±. mi<o 

T-?Effifcm 2 Or-^^SEfa^mCiSSr 0 V k k £ OPgifflSttS-gagfc 
fik^fLT^S. 
[00333 

ii-c*. mi<9S±gftkm2tf>s£;ggk<±. mio-f-*mffi£r£ii<osfisgk l 

Tfc*?. 5fc<0®Sf»i, 5^HC*?^**irC'|iO-Sk mi <0«£Sft:fcJ:tfm 
2<0S : ±Stfl^fcttSS?lfO^6{±. £;h.fcO^£fiOfS]0*T'lK5fcU «iHHM ( 

•r m 1 ^ ^ i ixss 2 ? mesfsfcosa ) <r>mffiiz\mw*5-i.tc 
nauc. m3os^sskm4<7)s^ak«i. m2^r-^®fi55-«iicos«flSk 

LXisO. ftn^msmit. SiH:l7#*<jrc|SI-fik^S^. m3<0«£g**i«J:tf 

m4co^sficfc»ti»m^f^is»s, znb<v8±®&t<r)mc?>x-X'mii,. susses 

[00343 
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[00353 

isicom&wmmmz&^zte. ±izm 1 of- 9 w&a. i r/m 2 of - ? m 

ffite. £ft^Of-?«^O«G^#0Vfcfr|,i&Ol^tgtt*^(Cl,T\ aSf^ffi 
*4MJ/fCtt*0 2f&omE£trairf?>C:fc*<T'S&. o£ 0. fl£3fcfc|S| tWEOTFT 
[00363 

[00373 

±ie*^s-m. ±iessifc«ktf3S2of-:?fi^fcjjejgifcj:tf?j52o 

^tmitJilXm20x-^®Ei:* { »KliffiS^lSl*^5.T3cMLTliS$<xT^I. 

a*^, miwT-fmmtmicoT-? ft^» t o-saHB«oE« , si^f-^i 

k®2 wf- * fl#ta k <7>&m&&<r)Wm ,S320f-*mffifcmi Of- * ft#« t O 
3e£H&OiS«. & <fc 35 2 Of- :5>ii® i: 35 2 O f - * ft-f* 1 OS^i&OBBifi*^ 
L < $ ix-C v v&flt b£ t -f* i k #t # s . 
[00383 

±ieoiSfi£{tj:n(f. mof-^®fcmof-*ft^fco£^SigoBn«, m 

10f-?^fi&fcS520f-:?fl-5?-«£fc03Si£fglt§omf, S52 0f-:?mffii:3510f 

- ? ft-^a t o35s«tsoBo« , *j «t txm 2 of - ?®&tm2 of - ? t o2>n 

*SigO®«#^ L < -t S Z k X\ ±MSM 1 &v > L3S 4 OS£gfi£(3:J21g L < l&g-f & £ 
[00393 

ttz. jjEasweii, z t>izmto®mmwi8.zti. jjesi 1 of - ?mmt±.m 
nmmmmkomzwu&tizfg 1 offiwwfit . ±12352 of- ?m«Bi:±is?fii»s* 

IS t ?)mizBf8.Z1x&m 20««J§S t jWHffc3*vr ^SffifiU: "f h Z k Z> . 
[00403 

fi^jatf-^SffitotsiT-ts^sfi^^-rs. :;t j&efi-smfcsiiof-* 

mffit Ol30$£Sfi£355 O^^fi^ j££fl^H&fc3S2<0f-*«ffii: OOOS^S 

ia-sseosf&gfifc-f . ^omso^^fttmeos^sfito^sfii:*^^ 
&ifr£ic. jSEfi^aaomftSSit <tfto;m 7t y^z^h) iz<*r>x. mo 

f-^m«iomCi3aH)<itm2Of-^S®oma2a&<ifc*^^0. 7 'J -y*OP^SS 
[00413 

c*uc*ru ±iz<Dmmzxtui, mi*>£ism2 mwmm. & m&r zzkx\ ms 
cr>mL®mz£->x!kcz ) & i of-^fiffiomcOTui, tiz.ir&e<rm&®mzs. -> 

T£ t £31 2 Of -*Sfl§0^{a£3a>ffl <-ThZk tfX*% . 7'J7* OS6££ AHM 
[00423 

2*. -hie«*5IS-C-{i, ±iESIl OttHESftfc JJ£3520«B^ai:0!§«fI#BM? 
[00433 

nmmnuzxtuf. &\to£v&2<r>wm&<om-5LmmL<-tz>zk<,zi:r) . m 

1 Of-71g«&fcJ:tf!iS 20f-^m«gom(itSEi!JO«lSiJJ&mfi^ U< =Sr 0^ U^. 
[00443 
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m50>WE&3.t . ±i2^ffi^fc±faSI2OT-:?mffiOftlT'^$ft&S56<0«& 
[0045] 

±1 5«C «fc MX . Ml 5 £: SI 6 tfJ^SS fc OgMSrt? L < -f & £ t tz 

&inT-?m&t&2<7)T-?m&t<?)mtiL<?)3m&t:WL<x-z . tft^ 

[0046] 

±fc. JJ»S»Tli. ±iSmo^^fi&oLSI4<D^£^ft^S<ia*. _LK 
S5 5 <OS£Sgto J: SI 6 <OS£SS*>;g«<I <fc *)i>iz£^Zt tfttt Lv>. 
[0047] 

±ieo«Bgc±ixtf. r-^fs#*st t- i <7)ia<7>s^^aT-j) « si i &o ts? 

SSi 0 < -TS £ J: 9 . 7-?W&cr>m&Z i 9 CI btfX'% h . 

[0048] 

=5rto. *&9!<oisyj3SEt*. ±ismsttMre#. m#<o2#i::tt0jLTH!fr$wfl: 

[0049] 

S:^tf«fi£T&^Tt,J:v^ &to. d<0*§^ JJEttffii. «#&EPM$Cft^a<E£fr1£ 

i><7)X'$>r>Xi>X\,\ 
[0050] 

zif. tt¥<omm&**-t'v?m&£^-tfkfrm&zm-thU®x'S>'>xt>z\,\ $> 
swi. **-t'-y?mttcitxx?i-v?Dttt^ttfrb*c&mnT&->xi>j:\> 

tchmmx-b^xi,*^. $>&\Mi. s-t/uffi. a»s-<r;u« s ^^v^ffl. ^-fy? 

hWSX'&^XhXW *>&oJi. X*? + v77)l>-1S£^<fr ; H>>b%m'gX-*)'> 
[0051] 

[SS<U§<Oj»SU 
[0052] 

*»w^<ss^^st <s . si i to usi4 <rM£®&<?> , &&.m.mmm l < isjgs n 
. siioT-^ft^istsiacoT-'-^fi^afc^miaore^i, suco-f-^mffi 
t ss 2 of- ?rau<o^:<aj£5- o v t -r h t & (ovsmm.m.^mmiz Lxmm,GLt ztix 

[0053] 

$*>K- *JHB*>*iiySB'Ctt. miOx-^Stoil/S^^r-^SsD-eix-m 
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[00543 
[0055] 

02 (a) fcJ:tfB2 (b) **tt*>»!ISfc: frfr h WSfm®. (^SUfSIS) tcfili 
[0056] 

i oAti. M&-th2&<?mwLi i . 1 2ia^, %&$m®x'bhm&m'S. 

1 3K:«*Sr9ani"rSfc«><0«#WJD#aT*6* 1 <?>T-?W&6t5±Xfm2cr)T-? 
m&7 ZM.WztttoWLS.Ltz. SKI lfcitfl 2(cttlt«. W&««0*tlB]Ei:{±E**<B!] 

[00573 

fris. 02 (a) Mt7~?«S6. 7ElfcmE#Gron$*tTVvfcv*iEK (mffilEPfln# 
»(OFF«ffl) ) Sr*LT«9> 122 <b)tt-r-*WS6. 7HK=*E#9lfti3*iT 
n*#JB («EEEPJffK95 (ON4JQH) ) *«l/tv*«. 
[00583 

Sttl lJSiVl 2li. jjr5X«KT«lJR«itTV**. fcfc'U ffiRl 1**1*1 2<D 

WLThti&x^. mtf&Ti oAtztsttvmwiBmwsm* -r%*>*>vmmmm 

[00593 

i3T-&£. wcoiac^-tj:-?^, 0A(z*3*ti>mffi6tj«kt^mffi7fi. 

icJBfiit LtzWmmfrt>% 0 . flEEi: $ *lT US . a^^f 1 0 ATlt 

, ^tS6. 7fcL I84i5^m. S&ISJSEBi (CflHBM) S^mtMLfc* 1 . Cil£IB<> 

. ^®6. 7e>fmfc utWs i to (>r v^.&flnftM) m<ommmmtm. 

[00603 

H3fc*-TJ:d(c. WfflRl 1 . 1 2fc**vmBl**<b*lfc«3fcl8 1 5. 1 6(4 

f&ntix^z. zotcib. &mm.iz&rtz>fRimii. m®6. 7izxh^^wrmiz 

[00613 

•ULtJaricRwr*. 

[00623 

**jRWrcii. muzjji-tXriiz. &$&fm? 1 0 AtcttLT. S51 *)?-fftWk 
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l*S«tt^2 «0-f- ? ft#& 2Ciot f-* ft*****. &fU> t tfrC'fc 9 , SSI *)T - 
?m^& 1 CrtiSSl <OTFT4<0V-x- y£<ftLX&l eiT-fmMStfW&Z 

7g£frf*S3KSMaS*l/C^S. 
[00633 

±!£^SR^1 OATIS. ^fi#Sl3tmi^) ; f-^lI#l51««t^2W7 r 
-*fl#&2 i: ^lil^y- hJfe&JBI 1 4 jWffc£$;h.Tfc •) . Sfl 1 eD-f-*fi#& 1 *5 J: 
^20-r-^fl-g-«l2 1 <Or-^««56*3«}:t/S2<07 ? -^«ffi7 1 OOHSS^SS 

m2CD ; r~?m^m2 tm2<D J f-?Wfo7<?)-ttl?tUi. ay?? hgUl 8£#l/t& 

[0064] 

-r^r^*>. ±ks^tf-i oat<±. miti£vn2?>T-?m^&i . 2tmifc«}: 
vi2wf-^6, 7tummemmi ititLxnmmMt^x^t. 

«t^»2<Or-^{i-f«l. 2tSlte«ttfm2<0-f-^mB66, 7kt3aiS*4ii: 
[0065] 

JhEWiHCTl OAOVfflSIKii. ^5t=5rTJ: 3 =5:*. JJEWRfcTlOA 

SiSltf>TFT4i:§52<DTFT5 fcOlBk ^KOx-^Sieteil/m 
2^T-^18tE7^^«1t!BjSiil 3i)<m*i\&Z bK£ 9«t*S&SS2 0**E?fi£?*T.& 

[0066] 

j£?fu m2O-f-^«#l82tmiOT-^«fi§6fcc0SWim2OS : ^§S2 2*^ 

mi<?>T-?m*mi tm2<r>T—?m&i t^z\tms<m^.ms.2 3ifim 

fifcSft , m 2 Or - ^fi^H 2fcS*20T-*m«S7fc OMCttflM OS±£fi 2 4 
[0067] 

^6«#ai3t«lOT-^mfli6fcSV^4m2<0T-^«ffi7i:JiXML^v^ 
id^IEBSfU ^3SEfi^SS3tmiOT-^Sfi56t«0SC0lB5<0 : SF^Sfi2 5, fc«t 
tfjtSEfUHS 3 fc SI 2 Or- 7 1 OlHOSI 6 cOS^^fi 2 6 W^fiffl«i«S*/jN? < 
WlktlX^l. 
[0068] 

IzimWMZixZ. ft, 06(wfe^T. XtijtSHI^aL YlHWlO-f-****, Y 
2 teg* 2 (Of- f ft#8 2r *f LT I M> . 
[0069] 

«^sfi 0A^<0A?]fi^tt®. fci^^s^-i oAtcfeftsmtittflss-ia 
7t^-f. aog(a). (b) it. mi&£ism2coT-?m^tSLi . 2<?>^m^ 

•f£A:fifI#. ^%&%7-?fe%<?>&m*m-+i><7)X'hh. Ztibco&WOM&it. -f 
g«BKi21g<afcfc-5TUi>. iiWK ( c ) jQEfl<Hg3l;:*t*-£A7Jft#. -f=S: 

fr-hfc&m^o&BZTii-t i> <r>xh b . 

[0070] 

i&g (d) . (e ) ti. mifclt/m2<OT-^«fiS6. 70*ft-?ftl::;feW& 
«CfcK)Bic*fU -r-^ft^Nai . 2<0«£iSS«rJ:6f&SS:aDiJtiL<0-C*4. 
.zSJB<f). (s) It. Slfc«tlf®2Wr-^®6g6, 7co^-TiitZfctti.m{a« 
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[0071] 

WHTHzto^X. ^Efi^H i ghfc^rO. SHl?>TFT4fcJ:t«S2<0T 
FT5#ONt&£*§^£;t;iS. wOl§^\ i^3H§«2 OCJi. ^10r-^fi-§-SI 
1 fcm2cO-f-^«#|g2i:^ig^fi[^^lgE*«Erc!ra$<XS. 
[0072] 

miOTFT4^0N-Tl.wtlC«t'5. 1 Ox- 9 fl#iS 1 1 ^ 1 ?>T- * 
mffi6fc«O^S{51ll*^L<=5:0. IS 1 <OS£;gfi 2 lCimjR$*U»18£El±0 Vfc&£ 
. — SB2tf)«i£g42 2fc:E&&DSfl.£ttEtJ:. *2««r-*«**2 b& 1 Ox-* 

mffi6i<ofaomtfc3rc£>.&a<. -rots. &i(7)T-9WB&6(?>m,m*micr>T-9m 

#tH 1 «DS<4C^ L < SroT V^S . 
[0073] 

SMC, m20TFT5A*ON-fSwi:£;J;»5, S2^)f-^f^l2 1 »2*>r"— * 

Sfig7t^isjco«ian* t ^u<^o, ?S4os : *s*2 4CEraDSixi.mE<iovt^«» 

. m3 0^Sfi2 3^EraipS^6lffii±. mi<DT-9m*mib&2cr>7 ! -9 

#iR2 ommzm l < %->x . 

[0074] 

-?£D. mOTFT4fc<kl/SS2<7)TFT5a<ONOf$ 

an. ±Memi%^Lm4(r)&±®m2 i^24e*stvc. aT^wn (mfflv) tmm 
ztiz>ztt%&. imnmmz&^x. c 2 , ~c 2 4 tasiii&^Ls^os^ 
m.2i^-2 4^tt^ixizi3^&mmm. v, , v 2 jjig ltu 1/112 or-^fi^fsn 
. 2<o-E-<x-Ffi(;*i(tsig(arj>«.i:-rs. 

[0075] 

-32 0, miOTFT4*iJ:t/m2tfOTFT5^0N^lC{i, 
®l«Of4S12H:lj;, 0 
S2<OMSi2 2Wt C 2 2 x (V, -V 2 ) 
mscV&±®&.2 3izte. C 2 3 X (V 2 -Vj ) 
SS403 : £gi2 4£li, 0 

[0076] 

JfflBT2(C*JV^T, ^Efi-f-^Lowt^rO, 3?l<DTFT4fc.kVS52tfDTF 
T5*«OFFt^2,JS^-Sr#ia. ^69%£. 9S1 *Jj:tf»2<7DT-*fI^ttl . 2*0^ 

[00773 

-ion*. s^s*2 1— 2 4^-e*i-? f *i'C'<7)©?<^ii,(s. 

Sl^SI2 1tli. C 2 , XAV, 
^2co^gfi2 2T'«±, C 2 2 XAV 2 
Sg30S^Sa2 3T'«, C 23 XAV, 
S4^$12 4ttt. C 2 4 XAVj 

[0078] 

-I-IT. *HS6f?ll<omBJtT{±. S*l$r^LfF54cOS£SS2 l~-2 40Sft<I#3?L< 

-9m*m2t <r>m®mmt . si«f-^6fcj:t;s2iof-^7 s^mffi^ 

[0079] 

dft.fc.fcD. ^lcT)TFT4*iiU r m2<!0TFT5^ON«0«r(C, S51&OLS540S 
±®&2l~-2 4<?)*1\-?i\lZWmZtl&mtilt, 
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mi(V&mS.2 lT'lS. 0 
m20a^Sfi2 2T't±, C„X2V, 
fB3ft$£§a2 3T-te. C 4 ,x (-2V 2 ) 
&4<Vm&&2 4T'\t. 0 

SSl^TFT4fcJ:VSS2^TFT5#OFFtf>l$(;:. Sll &V>L3I4 tf> 
«£Sa2 1~2 4^**l«tCS^-*TO*)£iMi. 
miO^Sfi2 1TJ±. C e ,XAV, 
m2<OS^Sfi2 2T*(±. C e ,x ( — A Vj ) 
m30^«g2 3Tii, C t ,XAV, 
m2<OS^S«2 4T'J±, C e ,x (-AV t ) 

[0080] 

;;t. mi<os^§«2 i t^2<os^s*2 2t(i, mi^T-^mffi6 2-*jio 

*:*>. ^10S^^S2 1*i«t^m2<O^Sft2 2Ci3ttl)1E^^iHi. §S1?>S£ 
Sfi2 1 tm2^S^S*2 2 kcom<VX.X'Wmi. «*a?SS2 0^®5W±^»S:^- 

[0081] 

ttz. m3V>&iti®m.23bm4<r > &ik®m.2 4bli. m2£7)T-^mS7?:ftjl^ 
ft. S3<O^Sa2 3fcJ:tfgi4<DS£Sa2 4£fctf6^ft#Kj{i. m3<r)&±® 

a 2 3 1 si4 os^sfi 2 4 fc <ora<o^T«R« u . s*S5«fi 2 o nmffiwmmz^t 
%\>\ 

[0082] 

fem. m7V)&B (d) , (e) tiS-fJ:dfc:. »14JjrWR2«f e -^«B6. 7<0 

m&^ij^T. sii*jj:t^si2<07*-^<t^iai. 2fts<asa6{c#oT«^"rs«^s 

tt«AV*«rt:<"*-£i:a«TIBfc$r*. ^go, S& 1 *»J:tfll2*W-*flM*l . 2<0 
«fiBa»tc±9«4^*. Wl=Srv^L»4«)»fe»*2 1~2 4rtO«W3Mai. a^ss 
SS2 0O«lWc*»**;l«rVvfc*>, ±Ml$&m : ?-l 0 Atii^o^. h-^W^5r«i 

[0083] 

j^fi-^«3i:SllWx-^mffi6i:Oia-pJBj£Sn4SI505^SS2 5. 
J:lrt£3iEfS#« 3 SI 2 Of- 7 7 t OfflTTOASft.* JB 6 OS£gfi 2 6 * 

[0084] 

Sil<r)TFT4fcj:U r 3l2«0TFT5{i. ^fi^il3<?)fi^2j; 0 , %<7)X4 v + > 
7&fr-}X^&. L*>U m5<OS^Sa2 5J>4^<4SI6cOS : ^Sfi2 6*«?^irrSC: 

tx\ ^tm^<n^ms&im. oao. ssi*j«j:^si2<otft4, ss-onkoff 

[0085] 

c: coscisaiui . a? 5 o^fega 2 5 * m e 2 6 1 co®&m*& l < -r s ^ 

t(-«t0. ^l^T-^^6i:IB2cOT-^^B7fc«0«{iiWS3a)fi$-^L<T'#S. 
03:19. §tl<0T-^^«S6 t. m20f-*®E7fcora(^tS]Lg££ftSl*fr^«i:-3 

[0086] 

HA:. Sf5*>S£ga2 5i3«tlf§i6<0S^SS2 6<7)Sa<i* { ^S'^fflt ! 5r-5A:*^ 
. Cft<b0^gacj;^T££*>mfcJ:lfg520-f-:?®ffi6. 7«0$fflSl&KJ: 0 
, Slfc«tlX3l2C97 r -^?IS6. 7t^3SEfi-^3i:Om(2<ore^t*S I <S2&n>C 
fc##;c<b*tl>. CftJS^-. Sll*5J:t^SI2tfOx-^«S6. 7fcj£gfI#483i<omt& 
89^**. S31fcJ:tfSg2<7>TFT4. 5CO^>f -y^>-^^A>^&^figtt^. §11*5 
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J:tfJg2tf)TFT4, 5<m&%mLh^WSi.tf3b»£?Z>. ZCOtltb. &5cr>&&&&.2 
5 tJ«fc Vm6cV8±®&2 6 IZX oti fc4«<ft£a&fc:oirve l> . Ctlfr/h£ <JfP*.4 £ 

[0087] 

«UtM^IIURTtt. t&50^$«2 5fc«ktfliS60S&$ii2 6£«fco-t£t4^ 

LSfl4tf>§3i3§tfi2 1^2 4^SSffi£4^*<^4#£##;e.*>it4. CO#&CJ: 

mi*3J:^2<0T-^«ffi6. 7co«&£. «k9£5t$-£4wfc* J *]m$:4. 
[0088] 

07cO^(f) . (g) (CS-fidt. mi±JiI/^2<73T-^«ffi6. 7<T> 

SI20TFT4. 5<OX-f y*V? r (=JMF£4-;l'&rli8ft£'h$ <-f*i fc*"Jtgt &4 

[00893 
CHJ6CT2D 

SatWlTtt. ^K0^-^mffi6i3j:^2^7 ; -^mffi7Srl®^JB«t-ri'?-c0t§ 
•? , maT-?ttflH&J:lf*2^-?m70*ft4ft£&f74ji£ff?IR 

[0090] 

-TOj: 3WB5*«ff±S*2 50§g<ltS6<7)15^gS2 6*>§«Ii:#ft$:4«* 
. tt*TttJb**», J|ll*>T-*«fi6*>«a3aMBfc, »20>*-*««7««(Bai 

[0091] 

OBfc»jRLfc. 0 B<Of8fi!t£E8. 9 MHSLTRWi"* kEITO 

iI9T'&4. 
[0092] 

1 OBT'li, maiZTjk-tXolZ. *18fj^SS89#. jfc3HS-*tt3i:|B|Jlfc:— S 
LTJgfi£$*lT^4. m«DTFT4*Jj:tf*2WTFT5fc*5»t6FU-f>'*ffi 

-r ^mss t fflift^ftja 9 1 *< . mrtiai*Ko*» ^ at** < matt 4 J: a cms tix ^ 

4. 

[0093] 

COflMtfciJ: 0 . SUnS?^ 1 0 B CfefttflUPMIi. 0 9 fcijrfJ: -5 »= . »8tf§«ta 
9t»10TFT4*Jj:VJB2«)TFT50FU-f V«€St «Cf- hffiliJBI 1 4 fcfl- 
LTJBfi££iX4. i "JJl*Wfc:*itf , HKKC^-f «fc?K. »B&§SS9fcg51<7)TF 
T4(^)Hl/-f >^®4Afc^ia(Cg&ltf>*if»Sfi2 7ft9BJft£*l. fflB&Sfitg 9 t SI 2 <T> 
TFT5WHW VlKS 5 A fc ^WCSS 2 Offifltfgfi 2 8 #Bl£S*X4 . 
[0094] 

^iol:. ^lfc«t^20«IIft3gJI2 7fcJ:V2 8S'JgBltt^*, a^^l 0 
BTli. m50S : ^ft2 5^«J:-7T^t6miWf ; -^mfiS6^B{2^Hl, iiAl/fS 
6 co$££» 2 6 1:: J: ^ T £ £ 4 SB 2 O r- 7 O^ttSEi&ffitf^JSC/h? < * 0 . 
7'J •yrt*fc*<9S&^®aa*3r<$r->fc. Wc, SS 1 *Sj:U r »20ffi86S*2 7 fej:if2 8 
OSSflMl^-f ftCfctCj: 1 ). J|liai r -?«S6&J:inil2«)? r -?tt&7«}«ffi 

[0095] 

*R«5*^^ 10B«rvhU*;MKWMtt-4*£. *i«>SSI89tt. 01 H-Tt 

^i#4S3tcitLTi7-0'crtc^LTt,«tv>L. iara^<i | ) 
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[0096] 

[0098] 
[fcl] 



C 5 H 11 




[0100] 



[0101] 



[0102] 



[0105] 
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**s. imimWS 1 3«i&K£8S£#j£iEJ:fcSoi3£, OV-l OOVfl?&<omEE 

7 - m±.+M:mii,zm8>mi&miiiti>z L*>Lfc#f>. 

CO106] 

An=A BE 2 

[0107] 

Boc (T-Tni ) " i 
fcttfftt-t . £ £ T . T n i IttE&j&oaKT'ft 0 . TlttWOWKT* & . 
[0108] 

Lfc*«->T, (Tn i ) 5fifirC{iav>1WHiK'CIH»t"*'CV^t LTfc. iSJK 

*"5. amuaaflK*cfi<>Sr*t2?. «*£*■<■*•*£ kaWMkfr*. 
10109] 

^OVk*4fcS<o|HHma*»McLT. **i«lWl«6. 7S:S£m<a<7)!$&k L 

tiztfrh, -w&Ezmnmm® 1 3 cento**. £ k . Bums^ragr** 

[Olio] 

tin. 
[0111] 

«itf. 4ffi^l£I»LTfc*J:3&iKMx1ML 5CB (4-^7/ 

-4' -n«WW7x-*>, 50CB U-W/-4' -n-'<>'fvkfr*i/ 
t*7i-;U) . 30CB (4-V-7V-4' -n-roK/P:**i<'t*7x:=./W) k50C 
Bt70CB (4-^ry-4" -n-'v.7'f-/l'^^t'7x-yl') fcO«?»8£ft. P 
CH5 ( Vy>X-A—^T^- (4-y7/7i-/H -y^D'S^V) . 3 H P 
FFfc5HPFFk7HPFFk<Oil-&fcj(l. 2 - ^*7;1/*D - 4 - [ h5y*-4- 
( yy^^-A-n-yaM)W^^a^uiv) is9a+K*W] <>*£yb. 1, 2- 
&*7/M-o-4- [b5>'X-4- ( h5y^-4-n— ^yf-A'v-^o^^/l') *s7 
n^ifv'/H O'-b'yfc. 1, 2-J'7WO-4- [f7VX-4- (h5>"*-4- 

[0112] 

-t/k ^?L«SI«®^ *rCvNS*C4MB Lfc WMfW* £ fc t> "C* * . 
101131 

*awr*£ktT*4. ^miWtKlOCEfflSUT**i?=5r7'Mt 



(17) 



1$Ba2005-300780(P2005-300780A) 



[0114] 

muzmx?&mm imnmmni 3> it. mta* plzt a?n,aym& 

¥%8k) *7rrfi>c0X'$>^Xi>£\\ RVttftM 1 3fci*A-f LT<4. 

^. 

[0115] 

^!&mTh^xb^\ ::t. fiff^tcioT^wiitftttfS&flrf «.««kti, 
^w»*tt*«»u* LTjtwi^tt 1 5tr«atr* -> X t J: v 

[0116] 

$mm-thzttfX'%&. ztitzizw.Rzmnt&ztizs.o. *yx*-;uo«*wta 

[0117] 
[0118] 
[0119]. 

W*tf. GSROI PS^i ( I PS*-K) tcJ:«.JRft«^ia(:fflo4.irTV^fRS 
[0120] 

£?>i§£\ flUtf, *&5Mfc«£6ft**>i%X?6. 014^-f^^^lOC 
[0121] 

014^-TJ:dtw. ^^10C{4. I32^<f«(rflnir, £&1 2 OrtfflSC* 5 

—y-4 mm (en) 31 sauto*. 2*:. msii itiivi 2ort08cti. -f- 

Oifriaj (^EOtfcteEHO^fc'^TiJ:^) 1= 5 tV^£$S 1^*^1*0813 2. 3 
3tf*tl-?iXffilktlX^S>. 
[0122] 

StSl lfcitfl 2(4. WSKorai® (f8®±Bjf«il 3co*s) *< 5 m i =5: h 
Zolzm&toStlXti*). mm?mmi 3tn(4. *vf- •y*«IM«WASilTV>*. 
w^«Jj£T'<4. lS-TFT5«k^U. mWLl 2 SrCFS^k^Sf &.I 

[0123] 

Cc04dtC. ^a^SSr. I PS^jfrOi&ftSlinggi LXm&Ltz^. it&faA 



( 18) 



1flPB2005-300780<P2005-300780A) 



ft4. 5<o©Atts-isi±$-e-«.it*<-c'^&. *.tz. mm. msmm^TS 

[0124] 
[0125] 

[0126] 

lt. <t**ATtt*<. m&mtiz^-ox^^ifiii^it-thm^m'Sim^xh 

[0127] 

[0128] 
[<L2] 



c,h 17 o-< o y<? T / H 




* N WoVoH. 7 C. 



[0129] 
[0130] 

ZZX\ 8Wtt*KJIl3fc»A-f*1MttL"CBABH8*ffl»-^:«*, 
B2aftJft(CttW?. Mttlttll 3£BABH8*ttALtt§ftaroptt8&iSlt 

[01313 

ZCOXo trm&0&&m&&tZiS\iVZ . 1 3 1 3 6 . 7*CW± 1 

6 lnaTjawii-r*. c^aasarctt, babhsu. *t»«jsit (T^nwe^a* 

#j.-t'-y^ffi (cubic phase: £#JM8) «r*T. 3:*5. IM*K*itt 5 
[0132] 

±iet^«t^t=. BABH8U. »fl s «IJS* < 3tt^«EfiiaTT-ft&^tf>j8HBT'*>&. -ffc 
[0133] 

R©«fJ«Jf 1 34>iaK* 13 6. 7*C12LL1 6 lxyaTtawwu****. x- 
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[0134 j 

SSET'ii. 13 6. 7-CfeLb 1 6 1 X£TF*>tt2 0 K«OiaEEffl(C*J^TSSL^®ES 
jS^ft^5-#^ Z b . fiS®JP*«ffiy>T^ b . 
[0135] 

[0136] 

tt. t^fcoaaftfrsSfcLT. TN#*. VA (Vertical Alignment : SSffifl) 3r*L I 
PS (In Plane Switchig : WV&B) ^tZtitt^ft^OPK^LTt^. 
[0137] 

tixao. m&±.tz*ti*ttimm& (mm) tfmtbtvfzmis.X'ht. *lt. 

[0138] 
[0139] 

itc, IPS#3ft£fflAIUi3R?-C<i. lotf0S«±l;:, «(6l-ril*t«0«S5* $ fflli^ 
T*4J:$fc«r->TV**. Lfzt> s ->X. I P S^«tiRA«i>i3R?Tt> , 0 1 5tc^-f«k 
[0140] 

*>*ma , *EflMlofc:J:->TGlE (SHE) *«JBl/C*5?ir1¥->TV*4. o2 9. 
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[0141] 

|Sj*-|6]* { Sf^We*>*ffl?:31l*-r?.. Cit^fU^jS^CttLT, BABH8£ffll^:# 

fcioTHtftt (EflfcfffilX)) *^31-rS. T&fc*?, BABH8£fflV^*SUn3S 
■Ttt, ®£*EPiD^tCliS»f^intt:0^*^W (nx = ny = nz)fft*).lE 
gjJnUioTfflSf^RflsOJBC^'li ( nx>ny ) *<|ga-rs. nx. ny 

LX^i. 
[0142] 

^^ioCC B A B H 8 SrfflV *fc*8*3gr?Ii . 5tmfrtt«;fr|6jli-5£ ( ^EEPflu 
^■(SUiSKCU^o) -C'ftO, Efa?7WK£^Stf&C:fcfc£oT#t^£*ToTV^. f 

[0143] 

SET'S S . BABH8 Srfflv ^*«^ilST'Ji, ^SSffrtfyW S^rSj*<-5£T- 

[0144] 

BABH8^rfflV^*a^iaT-J±. «/MJttt*>1fltt ( SSJkO J: ? %t&F ) 

[0145] 

_hiecoittWC-ti. ^EPJnC«t^-C3t^fiDS^tt*^b-t?»«UWWIi:U-CBA 
BH8£fflV->&*&-&WJlL*:rt<, .TftKRB^-f . BABH8J^hO, *.*-tf 

[0146] 

^Dffl (SmD) 5-5rf^*^^:i»«E©Sr®fflT&&. 
[0147] 

^^^•y^DfflSr^-rjSfitt^St LT«, 0UJf, ANBC16#2fcS. =5:±>. A 
NBC 1 6lC*PV*"C<i. ^^f^CSK 1 (p. 21, laifljjtl (n=16) )*?>, IVUfff 
Xmt (p. 888. Tab lei, it&fa (compound no.) 1 , a, •ffc-^fejl 

a-i ) iztmztix^z. zixboft^mmz . jaTt=*w*-&. 

[0148) 
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OH 



N0 2 



[0149] 
[ft4] 



4'n-Alkoxy-3 '-substituted-biphenyl-4-carboxylic acids 



[0150] 

4' n-alkoxy-3' -nitro-biphenyl-4-carboxylic acids X=NQ2 
n-15 Cr 127 SmC 187 Cub 198 SmA 204 I 

zomfy&m'g (anbc i 6) a. 171. ox:~i97. 2xx>axfeHc=£tvc 



ANBC 1 6#J**?^-y?Dffl£^±fiEO^«iS(C*»lrVC, ANBC 1 6 
jWlffMitlili; 3 k LTttfltfitea&Wfet*. -f mttftflM 1 3 left 



u^-c;anbc i 6 £#i&^aoi^tt!8m;ii 3fc;»A-t***4: txmm 

T>*. ANBC16CK^ XXff-v ?D18*«nWrC**Ujr . ©EEPJD 

A-f*&ffkLT3SfflT'£S. 
[0153] 



^Vf- y^JSfafflSr^flf-^hDtr y^yBtfi ( ft££&JB&A ) T'ife&Pentylcyanobip 
henyl (5CB) k. i£5-fe^ffl$rjjrf bo (lyotropic liquid crystal 
: iHSC^iSa. 7^3j-hotr-y^jSa) T&SDidodecyl ammonium bromide (DDA 
B ) (r>*mm k 0>&ttJMfi*> 4 . 




[0151] 



[0152] 



[0154] 



[0155] 
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=&7i£fSmzy >yj*tZlF&LX*S •? . =g-i£S 5 C B#;8fc&mcllf«i]LT 
[0156] 

Lxmrnx-zz. 

[0157] 

WKmeptimtx-. x.¥wm-x&tf$c<t-fmx't>&. zco*o tenant lxu. m 

[0158] 

)U7x. -lVX.-rl\'tfct<n ; !§ i i$Wi.X'\& . y-;P7x-;US*«K*St LT®#, 

v k^o -y ?&mi>rte<7)*mm.x- 1 s -tr^£ia£-f * . 

[0159] 

man. m#s.*Mi. ttt<&m)-k.-timzj*v*-y-/vx (tfi^smu 

*tt i -fc/HB&i: Sr^f 'J * h o e -y ? iR B B B £18Stt!}$jftJI 1 3 fc:$f A LT t B&|§H8<Z> 

yi&zn&zttfx-th, 

[0160] 

JB1 3tCf*A-r&«@t LTSW-T^^ttCkO.' S^/MB^t-'J^hotr-y^f&FB* 
[0161] 

£tz. lt4*>&mm%feW<>93i<i-\'>7V a-JU- Hr^PX-f-^ (Pentaeth 
ylenglychol-dodecylether. C, 2 E 5 ) <nfr^m\Z\t. iff®*?* i— h'y 

^-reiStJilfiajg^^^rtt-r^. £OJ:3*A;Kv^m>*A-t:>y7:ta<i. jfc^ft 
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[0162] 

Sr^fKJMaS^St^^iSfflT^I.. ££T. ^flfata^frSt^fcte. $8«4>fcifcfM8 
[0163] 

/'jr-^-KfyH-l-f/l' (Pentaethylenglychol-dodecylether. C, 2 E 5 ) <D* 
a®S-eSl!S"C'l«iSt^:iISl 0 0AmK^5r<y;?;M&^£;Ett$-£*:. «A 
asmHB*****. it^BUMRtt^lHlTti. ^tf^WSSI-f i>. Ltztf~>X. 

[0164] 

Sris . JJE^) 5 -x r *t9 Att^fr MMM 2 OSES v>f ? 0x7;^ b ^ICJS ft* D D A 
B « * £ i: J: -vC . «©#J 2 affiA-?4 ? oi7/^ afk ra«3rIll*ffllJS* 
»*£fctT*ls. 
[0165] 

#«5OTtf>i»«tt*J»l 1 3'te»Af*«E«fc L-T . fy h' 'J -7- ( f> K 'J 
*] feafflTftt. ££T'. -rVK'JV-fcti. ^yT-^tarkce^-*^^!)^ 
7E#0«#«jK y v-T* * . 
[0166] 

y k y . **5W*>ttWHMni.i 3 ismxttmrnt txmmx-z & . . 

[0167] 

±iaaE@0«2(^?SfB-7'f ?OI7^a VtCfctt&DDAB*-. T >- F 'J 

£ t . *«^euiwm«e«!i*« 1 3 s*wk LT3Sfflr# s . 

[0168] 
[0169 J 

6. 

[0170] 

frfc. a*?y •y^T'/l^-fflS-TF-r^StLTti. «itf. JC104 1 (3MHKA. 
f7Vtt!!) £4 8. 2%. 5CB (4-cyano-4' -pentyl bi phenyl. 
8:47. 4%. ZLI-4 572 (i-fW-^yh. XWWBt) 2:4. 4%g-£L 
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tzimtfhi. zoiumi*. 330. 7KH33 1. 8K<oaK®H-c. auxrv? 

(01713 

*m*gm<?>®w&mmi sizm^-rzjg&b lx. xxr+vr-rju- (bp s m 

[0172] 

**?*-y*r/W-«l±. ax?0>v77Jlr-tttftm, ^V^^^<0«^Jt$:^•LTV^ 

h. ttz, ^^iHTcr>mif^Lx^h<r>x\ m&im&x'imtomwzw&x'h 

•3. mKmuzx^xmtmjf^&Lxft^m^mi'sm-fz. 

77iu-fflt. totitstiX&miz&ij&zmL. m>%-®iuz£'?xm&ft¥tf^?ri3ftiz 

[0173) 

^9^r-/9r)V-m : mtWS.^X\t. mili. ffim$M8lz%SMZtiX 
V^FH/FH/HH-UBTMHCm. Zcommi. 7 4. 4X^7 3. 2*CT' 
BP Sm 3ffl, 73. 2*C~72. 3«CBP Sm 2ffl. 72. 3*C~72. lXTCBPe 

[01743 
[01753 

iftSfi$-«i^Tv^«BgtLTtj:v\ ^om3<offl8&sfi<i, *$mm<r>n&iz&^x 
MfS,atix\,^i>e>x'hr>tzi)K zzx-imiz. m®.e>vffimfrt:±% t\,zz*) 

. 853 ^«B^«0$Sffi£*£< -fa fSHiLT. S53<D«B&$*?>g 

»€€r^<-fl.^i:tc«t0. HI fc<tVSI2<0TFT4 . 5*. g$«tt«J©JIl 3fcfc 

[01763 

[3aR±OipJffliiIffitt3 
[01773 

ve^-^^OAWH. *>S^ii. ffjr*^7. f^W?, 8R*miS3¥*>ffi$8 
[01783 

m&tTK-t^wmx'hh. 

[023 02 (a) «E*EE^*DttSS{^ii^t^»±la^^^^OlS^®0T-ft , ?. 02 (b 

[033 iie**^^**. w&toi.v%m&&&*mm-htzto<n s vEmx'hh 

[ 04 3 0 1 tijrf SUj38T<0 a - a ' Br®0TA 6 . 
[053 ±ie^n3g^col?fflilllK0T-*>«.. 

[063 -Lien^KSH^vh v ? xmz&uzm^&n^i£Tik-mmis\&Hix't>t> . 
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[07] ±ss.^m^<nK^m^w&. &±v$^?iz&vzmGLtfmz*tWLm® 

Tt>&. 

[ 09 ] 0 8 i,ZTrrt^m=F<r> b - b • mwmx-h h . 

c @io 3 ±ssm^m : f-<mmm^,mx'h i . 

[012] ±iea**^S-7b y ^^«Kffiijt^5SSWfl!5<O0ySrSVt^ffilllK0T'S>& 

[013] 013 ( a) m^EraD«©tcfc(t4±fea^^^?8iflSrs]*tns?r^-rii)i 

®0T$>>). HI 3 <b) li. SEEPiD«HSfcte(tS±I2^a5T ! -OjffifiE[e]«fi5Sr*'r 
Bffffi0T'$> , 3. 013 (c ) t±. iiS^^^^E-SiS^ftilSrSrr^^^T'ftS. 

[014] ±sem*&mzffitbti&&m7^?<7)ns6m&zm+i»<r>x'h') . 02t(i#s 

[015] PISe%S/i(wftA-tS«ESfc UTBABHSSrfflK-^^^o^^S 
*>*>iftHJI0Tfc*. 

[016] Ce*<O«^^<OS{B&fl8BgS:^-r¥®0-CJ>&. 

[017] 01 6 c - c • mmmx'hi. 

1 018 ] t^O^^^^fffil3SS0t'S>S . 



[»#COlttHB3 
[0179] 

1 miwx-^ft-fis <r-*fi*HS) 

2 »2«>-r-*fi-*tt < -f -*«#») 

3 iSES-ttt 

4 mi<7)TFT 

5 S52f)TFT 

6 »l^f-^t® 

7 '*2*>*-**ff 
9 *IBP3£& 

1 OA • 1 OB SUk^ 

iii2 mm. 

1 3 ttraitiwi 

14 mm 

1 7 jusnukir 

2 0 
2 1 

2 2 ftS20>&£.®m. 

2 3 SI3«OS^Sfi 

2 4 *4«>*&$JI 
2 5 

2 6 JK60S^« 

27 &icr>mm®a 

2 8 m2<OHB(>Sfi 
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[09] 



[010] 



t 



I 




[011] 



(1-H")IA 



(«0*A 



m la 



(l-w)ZA 



O-w) LA 



5 



X 



[012] 



IA 




("OZA 



(«01A 



(M"HA 



O-**0lA 



X 



X 



K X 



X 



X 



X 



X 



x 
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1017) 




[018] 



—110 



Mi 



109 



112 



\ 
121 
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mm*m mm mc 

*KJlWdRnsR^K«*W-2 2#2 2-^ S^-TlteS&ttrt 

F?-<M##) 2H092 GA13 GA14 JA24 JB05 JB13 JB42 JB61 KB11 NA01 NA05 

NA07 PA06 PA11 QA07 QA13 QA14 QA15 QA16 

2H093 NA16 NB01 NB07 NC34 NG5 NC40 NC76 NC90 ND10 ND13 

ND15 ND22 ND31 NE03 NE06 NF05 NF11 NF17 NF20 NF21 

5C006 AC11 BA19 BB16 BC06 FA11 FA25 

5C080 AAIO BB05 DD08 DD10 FF11 JJ03 JJ04 JJ05 JJ06 



